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4-ANILINO-QUINAZOLINE DERIVATIVES AS ANTIPROLIFERATIVE AGENTS 

The invention concerns cejtain novel quinazoline derivatives, or 
phannaceutically-acceptable salts thereof, which possess anti-tumour activity and are 
accordingly useful in methods of treatment of the human or animal body. The invention also 
5 concerns processes for the manufacture of said quinazoUne derivatives, pharmaceutical 
compositions containing ttiem and their use in therapeutic metiiods, for example in the 
manufacture of medicaments for use in the prevention or treatment of soUd tumour disease in 
a warm-blooded animal such as man. 

Many of the current treatment regimes for diseases resulting from the abnormal 
10 regulation of cellular proliferation such as psoriasis and cancer, utilise compounds that inhibit 

DNA synthesis and ceUular proUferation. To date, compounds used in such treattnents are 
generally toxic to ceUs however their enhanced effects on rapidly dividing cells such as 
tumour cells can be beneficial. Alternative approaches to these cytotoxic anti-tumour agents 
are currenUy being developed, for example selective inhibitors of cell signalHng patiiways. 
15 These types of inhibitors are likely to have the potential to display an enhanced selectivity of 
action against timiour cells and so are likely to reduce the probabiUty of the therapy 
possessing unwanted side effects. 

Eukaryotic cells are continually responding to many diverse extracellular signals tiiat 
enable communication between cells within an organism. These signals regulate a wide 
20 variety of physical responses in the cell including proliferation, differentiation, apoptosis and 
motility. The extraceUular signals take the form of a diverse variety of soluble factors 
including growtii factors as well as paracrine and endocrine factors. By binding to specific 
transmembrane receptors, these Ugands integrate the extracellular signal to the intraceUular 
signalling patiiways, therefore transducing tiie signal across the plasma membrane and 
25 allowing the individual cell to respond to its extracellular signals. Many of these signal 

transduction processes utilise the reversible process of the phosphorylation of proteins tiiat are 
involved in the promotion of these diverse cellular responses. The phpsphorylation status of 
target proteins is regulated by specific kinases and phosphatases that are responsible for the 
regulation of about one third of all proteins encoded by the mammalian genome. As 
30 phosphorylation is such an important regulatory mechanism in the signal transduction 

process, it is tiierefore not surprising that aberrations in these intracellular pathways result in 
abnormal cell growth and differentiation and so promote cellular transformation (reviewed in 
Cohen et al, rnrrO pin ChemBiol . 1999, 3, 459-465). 
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It has been widely shown that a number of these tyrosine kinases are mutated to 
constitutively active forms and/or when over^xpressed result in the transformation of a 
variety of human cells. These mutated and over-expressed forms of the kinase are present in a 
large proportion of human tumours (reviewed in KoUbaba et al, Biochimica et Biophysica 

5 Acta, 1997, 133. F217-F248). As tyrosine kinases play fundamental roles in the proliferation 
and differentiation of a variety of tissues, much focus has centred on these enzymes in the 
development of novel anti-cancer therapies, this family of enzymes is divided into two 
groups - receptor and non-receptor tyrosine kinases e.g. EGF Receptors and the SRC family 
respectively. From the results of a large number of studies including the Human Genome- 

10 Project, about 90 tyrosine kinase have been identified in the human genome, of this 58 are of 
the receptee type and 32 are of the non-receptor type. These can be compartmentalised in to 
20 receptor tyrosine kinase and 10 non-receptor tyrosine. kinase sub-famiUes (Robinson et al. 

Oncogene. 2000, 19, 5548-5557). 

The receptor tyrosine kinases are of particular importance in the transmission of 

15 mitogenicsignalsthatinitiatecellularrepUcation. These large glycoproteins, which span the 
plasma membrane of the cell possess an extracellular binding domain for their specific ligands 
(such as Epidermal Growth Factor (EGF) for the EGF Receptor). Binding of Ugand results in 
the activation of the receptor's kinase enzymatic activity tiiat is encoded by tiie intracellular 
portion of the receptor. This activity phosphorylates key tyrosine amino acids in target 

20 proteins, resulting in tiie transduction of proliferative signals across the plasma membrane of 
the cell. 

It is known that the erbB family of receptor tyrosine kinases, which include EGFR, 
etbB2. erbBS and erbB4, are frequentiy involved in driving the proliferation and survival of 
tumou^ cells (reviewed in Olayioye m^QL, 2000. 19, 3159). One mechanism in 

25 which this can be accompUshed is by overexpression of the receptor at the protein level, 
generally as a result of gene amplification. This has been observed in many common human 
cancers (reviewed in Klapper eUl.. Adv. Cancer Res.. 2000, 77. 25) such as breast cancer 
(Sainsbury et M., T^rit. J. Cancer. 1988. 58. 458; Guerin et M-. Oncogeneses., 1988. 3, 21; 
Slamon eLM., Science. 1989. 244, 707; IQijn et al-. Breast Cancer Res. Treat.. 1994. 22, 73 

30 and reviewed in Salomon et al.. Crit He.v. Oncol Hematol.. 1995. 12, 183). non-small cell 
lung cancers (NSCLCs) including adenocarcinomas "(Cemy et al.. Brit. J. Cancer . 1986, 54. 
265; Reubi et al., Int. J. Cancer. 1990. 45, 269; Rusch et M- Cancer Research , 1993. 53. 2379; 
Brabender etal. nin HancerRes .. 2001. 2. 1850) as well as other cancers of the lung 
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(Hendler et Cancer CeUs . 1989, 7, 347; OhsaM etaL, Oncol. Reo.. 2000, 7, 603). bladder 
cancer (Neal et d.. Lancet . 1985, 366; Chow etd., Clin. Cancer Res., 2001, 7, 1957, Zhaugt 
al., Mol Carcinog. . 3, 254), oesophageal cancer (Mukaida et Cancer, 1991, 68, 142), 
gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen et al-, Oncogene Res,, 

5 1987, 1 , 149; Kapitanovic etal.. Gastroenterology . 2000, 112, 1 103; Ross etal.. Cancer 
Invest.. 2001, 19, 554), cancer of the prostate (Visakorpi et Histochem. J., 1992, 24, 481; 
Kumar etaL, 2000, 32, 73; Scher et^, T. Natl. Cancer Inst . 2000, 92, 1866), leukaemia 
(Konaka et M-. £ell, 1984, 3L 1035, Martin-Subero etaL, Cancer Genet Cytogenet.. 2001, 
127. 174), ovarian (Hellstrom et^.. Cancer Res.. 2001, 61, 2420), head and neck (Shiga et 

10 d.. Head Neck. 2000, 22, 599) or pancreatic cancer (Ovotny eLal., Neoplasma, 2001, 48, 
188). As more human tumour tissues are tested for expression of the erbB family of receptor 
tyrosine kinases it is expected that their widespread prevalence and importance will be further 

enhanced in the future. 

As a consequence of the mis-regulation of one or more of these recq>tors (in particular 

15 erbB2), it is widely believed diat many tumours become clinically more aggressive and so 
correlate with a poorer prognosis for the patient (Brabender etal, Clin. Cancer Res., 2001, 7, 
1850; Ross etal. Cancer Investigation. 2001, 19, 554, Yu etd., Bioessays, 2000, 2M. 673). 
Receptor mis-regulation seems to be an independent phenomenon as a diverse range of erbB 
receptor expression patterns have been detected in tumour tissue e.g. NSCLC (Brabender et 

20 M. Clin. Cancer Res .. 2001, 7, 1850). In addition to these clinical findings, a wealtii of 
pre-clinical information suggests that die etbB family of receptor tyrosine kinases are 
involved in cellular transformation. This includes tiie observations tiiat many tumour cell 
lines overexpress one or more of the erbB receptors and ttiat EGFR or erbB2 when transfected 
into non-tumour cells have the abiUty to tiransform these ceUs. This tumourigenic potential 

25 has been further verified as transgenic mice tiiat overexpress erbB2 spontaneously develop 
tumours in the mammary gland. In addition to this, a number of pre-clinical studies have 
demonstrated tiiat anti-proliferative effects can be induced by knocking out one or more erbB 
activities by small molecule inhibitors, dominant negatives or inhibitory antibodies (reviewed 
in Mendelsohn etal.. Oncogene . 2000, 19, 6550). Thus it has been recognised that inhibitors 

30 of these receptor tyrosine kinases should be of value as a selective inhibitor of the 

proliferation of mammaUan cancer cells (Yaish et al. Science . 1988, 242, 933, KoUbaba et al, 
Biochimica et Biophysica Acta, 1997, 133, F217-F248; Al-Obeidi et al, 2000, Oncogene , 19, 
5690-5701; Mendelsohn et al, 2000, Oncogene. 19, 6550-6565). In addition to this 
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pre-cUnical data, findings using inhibitory antibodies against EGFR and erbB2 (c-225 and 
trastuzumab respectively) have proven to be beneficial in the cUnic for the treatment of 
selected solid tumours (reviewed in Mendelsohn et al, 2000, Oncogene , 19, 6550-6565). 
Thus, as outUned in these studies, good cUnical response rates can be obtained usmg agents 

5 that inhibit only one member of the erbB family of receptors. Indeed, the use of selective 
receptor modulators wUl increase dosing regimen flexibility allowing maximal anti-tumour 
benefit whilst minimising toxicological effects. 

Amplification and/or activity of members of the ErbB type receptor tyrosine kinases 
have been detected and so have been impUcated to play a role in a number of non-maUgnant 

10 proliferative disorders such as psoriasis (Ben-Bassat, Curr. Pharm. Pes., 2000, 6, 933; Elder 
et al., Science, 1989. 2«, 811). benign prostatic hyperplasia (BPH) (Kumar et^., IntUrol, 
Nephrol. . 2000. 32.73). atherosclerosis and restenosis (Bokemeyer etal.. Kidney Int. , 2000, 
58, 549). It is therefore expected that inhibitors of erbB type receptor tyrosine kinases wiU be 
usefial in the treatment of these and other non-mahgnant disorders of excessive ceUular 

15 proliferation. 

International Patent AppUcations WO 96/33977. WO 96/33978. WO 96/33979. WO 
96/33980 and WO 96/33981 disclose that certain quinazoline derivatives which bear an 
anilino substituent at the 4-position possess receptor tyrosine kinase inhibitory activity. 
A review of the structure activity relationship of various quinazoline derivatives is 
20 disclosed by G. W. Rewcastle et al (J. Med. Chem. 1995. 38, 3428-3487). including a number 
of 5-substitoted compounds. However, such 5-substituted compounds ate stated to have low 
in-vitro activity as EGFR tyrosine kinase inhibitors compared to quinazoUnes substituted at 

the 6- and 7- positions. 

WO 96/09294 discloses 4-anilinoquinazoline derivatives, including 5-chloro and 5- 
25 methoxy substituted quinazoline derivatives as protein tyrosine kinase inhibitors. 

W096/15118 discloses certain 4-aDilinoquinazoline derivatives that are substituted on 
the aniline by certain aryl or heteroaryl groups. The compounds are stated to be Qass 1 
receptor tyrosine Icinase inhibitors. International Patent AppUcation WO 97/03069 also 
discloses certain 4-subsituted quinazoUne derivatives and states that the compounds are erbB2 
30 tyrosine kinase inhibitors. 

WO97/30034 describes 4-anilinoquinazoline derivatives that are substituted on the 
amline by certain aryl or heteroaryl groups and which are also substituted at the 6-position on 
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the quinazoline by certain aryl or heteroaryl groups. These compounds are also Class I 
receptor tyrosine kinase inhibitors. 

However, there is no disclosure in W096/15118, WO 97/03069 or WO97/30034 of 
coirqraunds substituted at the 5-position on the quinazoline ring. 

5 Intemational Patent AppUcation WOOl/94341 discloses that certain quinazoline 

derivatives which carry a 5-substituent are inhibitors of the Src family of non-receptor 
tyrosine kinases, such as c-Src, c-Yes and c-Fyn. 

None of the prior art discloses 4-amHnoquinazolines which are substituted at the 5- 
position by a substituted or unsubstituted 2-aminoethoxy group. 

10 We have now found that surprisingly certain 5-substituted quinazoUne derivatives 

possess potent anti-tumour activity. In particular the compounds of the present invention are 
highly potent erbB2 tyrosine kinase inhibitors whilst showing significantly lower activity as 
EGFR tyrosine kinase inhibitors. Accordingly the compounds of the present mvention are 
expected to be useful in the selective inhibition of erbB2 tyrosine kinase. Without wishing to 

15 imply that the compounds disclosed in the present invention possess pharmacological activity 
only by virtue of an effect on a single biological p«)cess, it is believed that the compounds 
provide an anti-tumour effect by way of inhibition of the erbB2 receptor tyrosine kinases that 
are involved in the signal transduction steps which lead to the proliferation of tumour cells. It 
is beUeved that the compounds of the present invention provide an anti-tumour effect by way 

20 of inhibition of erbB2 receptor tyrosme kinase, whilst possessing less potent inhibitory 
activity against other kmases such as EGFR tyrosine kinase, thus potentially providing 
effective treatment for erbB2 driven tumours. Certain of tiie compounds according to the 
present invention also exhibit favourable physical properties, such as solubility, whilst 
retaining a high anti-proliferative activity. 

25 Furthermore, many of the compounds according to tiie present invention are inactive 

or only weaMy active in a hERG assay. 

According to a first aspect of the invention ttiere is provided a quinazoline derivative 

of the formula I: 
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I 



wherein: 

each of and R^ which may be the same or different, is selected from hydrogen, 
5 cafboxy, cyano, formyl, (l-3C)alkyl, (2-3C)alkanoyl, (l-3C)alkoxycarbonyl, carbamoyl, N- 
(l-3C)alkylcarbamoyl and Ii-di-[(l-3C)alkyl]carbamoyl; 

each of R^' and R^, which may be the same or different, is selected from hydrogen 
and(l-3C)a]kyl; 

each of R^ and R'', which may be the same or different, is selected from hydrogen, (1- 
10 3C)alkyl and (2-4C)alkenyl; 

and wherein any CH or CH2 or CH3 within any of R\ B}\ R^ R^, R^ and R* 
optionally bears on each said CH or CH2 or CH3 one or more (for example 1, 2 or 3) halogeno 
substituents or a substituent selected from hydroxy, cyano, (l-3C)alkoxy, amino, (2- 
3C)alkanoyl, (l-3C)alkylamino and di^[{l-3C)alkyl]amino; 
15 X is selected from hydrogen, halogeno, (l-4C)aUcyl, (l-4C)alkoxy, (2-4C)alkenyl and 

(2-4C)alkynyl; 

each R^, which may be the same or different, is selected from halogeno, hydroxy, (1- 
4C)alkyl, (l-4C)alkoxy, (2-4C)al]cenyl and (2-4C)alkynyl; 

Y is selected from a direct bond, O, S, 0C(R')2, SC(R')2, SO, SO2, N(R''), CO and 
20 N(R')C(R'')2 wherein each is, independendy, hydrogen or (l-6C)alkyl; 

is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl, IH-imidazolyl, IH- 
pyrazolyl, 1,3-oxazolyl and isoxazolyl, 

and wherein Q* optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 
25 carboxy. carbamoyl, sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)a]kenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)allcenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfmyl, 
(l-6C)alkylsuifonyl, (l-6C)alkylatnino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
Ii-(l-6C)alkylcarbamoyl, M J5-di-t(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
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(2-6C)alkanoyloxy, (2-6C)alkanoylaniino, N-(l-6C)alkyl-(2-6C)alkanoylamino. (3- 
6C)aIkenoylainino, N-(l-6C)alkyl-(3-6C)alkenoylaimno, (3-6C)a]JcyQoylan)ino, N-(l- 
6C)alkyl-(3-6C)alkynoylaimno,N-(l-6C)alkylsulfamoyl,N,N-di-[(l-^^ 
(l-6C)aUanesulfonylamino, andN-(l-6C)alkyl-(l-6C)aIkaiiesulfonylaniino, orftom a group 

5 of the formula: 

-X'-R^ 

Wherein is a direct bond or is selected from O, CO and N(R'), wherein is hydrogen or 

(l-6C)dkyl, and R« is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, carboxy-(l-6C)alkyl, 

(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 
10 (l^C)alkylamino-(l-6C)alkyl,m-di-[(l-6C)alkyl]amino-(l-6C)alkyl, 

(2-6C)alkanoylamino-(l-6C)al]cyl, (l-6C)alkoxycarbonylaniino-(l-6C)alkyl, 

carbamoyl-(l-6C)alkyl,N-(l-6C)aIkylcarbamoyl-(l-6C)alkyl, 

H£-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, (2.6C)alkanoyKl-6C)alkyl or 

(l-6C)aIkoxycarbonyl-(l-6C)alkyl, 
15 and wherein any CHj or CH3 within a substituent on optionally bears on each said 

CH2 or CH3 one or more (for example 1, 2. or 3) halogeno or (l-6C)alkyl substituents or a 

substituent selected from hydroxy, cyano. amino, (l-4C)alkoxy, (MQaUcylamino and di-[(l- 

4C)alkyl]amino; 

R*is selected from hydrogen, (l-6C)alkoxy, (2-6C)alkenyloxy and 

20 (2-6C)alkynyloxy, 

and wherein any CH2 or CH3 group within a R** substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents. or a substituent 
selected from hydroxy and (l-6C)allcoxy; 
nisO, 1,2 or 3; 
25 or a pharmaceutically acceptable salt thereof. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I wherein each of X, R^ Y, QS R** and n has any of the meaning as 
hereinbefore defined; 

each of R^ and R^, which may be the same or different, is selected from hydrogen, 
30 carboxy, cyano. formyl. (l-3C)alkyl, (2-3C)alkanoyl. (l-3C)alkoxycaibonyl. carbamoyl, H- 
(l-3C)alkylcarbamoyl and £LN-di-[(l-3C)alkyl]carbamoyl; 

each of R^", R^% R^ and R^ which may be the same or different, is selected from 
hydrogen and (l-3C)alkyl; 
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and wherein any CH2 or CH3 within any of , R\ R'^, and pptionaUy bears 
on each said CH2 or CH3 one or more (for example 1, 2 or 3) halogeno substituents or a 
substituent selected from hydroxy, cyano, (l-3C)alkoxy, amino, (2-3C)alkanoyl, (1- 
3C)alkylamino and di-[(l-3C)alkyl]aniino; 
5 or a pharmaceutically acceptable salt thereof. 

In this specification the generic term "alkyl" includes both straight-chain and 
branched-chain alkyl groups such as propyl, isopropyl and tert-butyl, and (3-6C)cycloalkyl 
groups such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. However references to 
individual alkyl groups such as "propyl" are specific for the straight-chain version only, 
10 references to individual branched-chain alkyl groups such as "isopropyl" are specific for the 
branched-chain version only and references to individual cycloalkyl groups such as 
"cyclohexyl" are specific for that 6-membered ring only. An analogous convention appUes to 
other generic terms, for example (l-6C)alkoxy includes methoxy, ethoxy. cyclopropyloxy and 
cyclopentyloxy, (l-6C)alkylamino includes methylamino. ethylamino, cyclobutylamino and 
15 cyclohexylamino, and di-[(l-6C)alkyl]amino includes dimethylamino, diethylamino, E- 
cyclobutyl-M-methylamino andH-cyclohexyl-N-ethylamino. 

It is to be understood that, insofar as certain of the compounds of formula I defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
20 form which possesses the above-mentioned activity. The synthesis of optically active forms 
may be carried out by standard techniques of organic chemistry well known in the art, for 
example by synthesis from optically active starting materials or by resolution of a racemic 
form. Similarly, the above-mentioned activity may be evaluated using the standard laboratory 
techniques referred to hereinafter. 
25 It is to be understood that the present invention includesin its definition any and all 

tautomeric forms of the compounds of the formula I which possess the above mentioned 
activity. 

It is also to be understood that in so far as certain compounds of the formula 1 may 
exist in solvated forms as weU as unsolvated forms, for example, hydrated forms, the present 
30 invention includes any and aU such solvated forms, which possess the above mentioned 
activity. 

Suitable values for the generic radicals referred to above and hereinafter include those 
set out below. 
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Suitable values for any of the 'R' 

groups within include:- 

for halogeno 

for(l-6C)alkyl: 
5 for(2-8C)alkenyl: 

for(2-8C)alkynyl: 

for(l-6C)alkoxy: 

for (2-6C)alkenyloxy: 

for(2-6C)alkynyloxy: 
10 for (l-6C)alkylthio: 

for (l-6C)alkylsulfinyl: 

for (l-6C)alkylsuIfonyl: 

for (l-6C)allcylamino: 

15 fordi-[(l-6C)alkyl]amino: 



for (l-6C)alkoxycarbonyl: 

for N-(l-6C)alkylcarbamoyl: 

for N,N-di-[(l-6C)alkyl]carbamoyl: 
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20 



for(2-6C)alkanoyl: 

for (2-6C)alkanoyloxy: 
25 for (2-6C)alkanoylamino: 

for N-(l-6C)alkyl-(2-6C)alkanoylamino: 

for (3-6C)alkenoylamino: 

for N-(l-6C)alkyl-(3-6C)aUcenoylaniino: 

for (3-6C)alkynoylamino: 
30 for N-(l-6C)alkyl-(3-6C)alkynoylamino: 

for N-(l-6C)alkylsulfamoyl: 

for N,N-di-[(l-6C)alkyl]sulfamoyl: 

for (l-6C)alkanesulfonylainino: 



groups (R' to R^), X, Y or for any of the various 



fluoro, chloro, bromo and iodo; 
methyl, ethyl, propyl, isopropyl, butyl and tert-butyl; 
vinyl, isopropenyl, allyl and but-2-enyl; 
ethynyl, 2-propynyl and but-2-'ynyl; 
methoxy, ethoxy, propoxy, isopropoxy and butoxy; 
vinyloxy and allyloxy; 
ethynyloxy and 2-propynyloxy; 
methylthio, ethylthio and propylthio; 
methylsulfinyl and ethylsulfinyl; 
methylsulfonyl and ethylsulfonyl; 
methylamino, ethylamino, propylaniino, 
isopropylanuno and butylamino; 
dimethylaniino, diethylamino, N-ethyl- 
N-methylamino and diisopropylamino; 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 
and tert-butoxycarbonyl; 
N-methylcarbamoyl, N-ethylcarbamoyl, 
N-propylcarbamoyl and N4sopropylcarbamoyl; 
N,N-diinethylcaibamoyl, M-ethyl- 
N-methylcarbambyl and N,N-diethylcarbamoyl; 
acetyl and propionyl; 
acetoxy and propionyloxy; 
acetamido and propionamido; 
N-methylacetamido and H-noLethylpropionamido; 
acrylamido, methacrylamido and crotonamido; 
N-methylacrylamido and N-methylcrotonamido; 
propiolamido; 
N-methylpropiolamido; 
N-methylsulf amoyl and N-ethylsulfamoyl; 
N,N-'dimethylsulfamoyl; 

methanesulfonylamino and ethanesulfonylaniino; 
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for aimnOr(l-6C)a]kyl: 
5 forN-(l-6C)alkylaniino-(l-6C)allcyl: 



20 



25 



30 



for N<l-6C)alkylKl-6C)alkanesulfonylainino: N-methylmethanesulfonylamino and 

N-methylethanesulfonylamino; 
aminomethyl, 2-aimnoethyl, l-aminoethyl and 
3-anunopropyl; 

methylaminomethyl, ethylaminomethyl, 

1- methylaminoethyl, 2-methylaimnoethyl, 

2- ethylaniinoethyl and S-methylaniinopropyl; 
for N,Ii-di-[(l-6C)alkyl]ainino-(l-6C)alkyl: diniethylaininomethyl, diethylaminomethyl, 

1- dimethylaminoethyl, 2-dimethylaminoethyl and 

3- dimethylaimnopropyl; 
chloromethyl, 2-chloroethyl, 1-chloroethyl and 
3-chloropropyl; 

hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl, 

2- hydroxypropyl and 3-hydroxypropyl; 
methoxymethyl, ethoxymethyl, 1-niethoxyethyl, 

2- methoxyethyl, 2-ethoxyethyl and 

3- inethoxypropyl; 
caiboxymethyl and 2-carboxyethyl; 
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 
3-cyanopropyl; 

carbamoylmethyl and 2-carbanioylethyl; 
acetylmethyl and 2-acetylethyl; 
N-methylcarbamoylmethyl, 
N-ethylcarbamoylmethyl and 2- 
N-methylcarbamoylethyl; 
for N,N-di-[(l-6C)aUcyl]carbamoylKl-6C)aUcyl:ii,N-dime& N-ethyl- 

N-methylcarbamoylmethyl and 2- 
N,N-diethylcarbamoylethyl; 
for (l-6C)aUcoxycarbonyHl-6C)aUcyl: methoxycarbonylmethyl, 2-methoxycarbonylethyl 

and 2-ethoxycarbonylethyl; 
for (2-6C)alkanoylaimno-(l-6C)alkyl: acetamidomethyl, propionamidomethyl and 

2-acetamidoethyl; 



10 

for halogeno-(l-6C)alkyl: 
for hydroxy-(l-6C)alkyl: 
15 for(l-6C)alkoxy~(l-6C)alkyl: 



for cart>oxy-(l-6C)allcyl: 
for cyano-(l-6C)alkyl: 



for carbamoyl-(l-6C)alkyl: 

for alkanoyl-(l-6C)alkyl: 

N-(l-6C)alkylcarbamoyl-(l-6C)alkyl: 
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for(l-6C)alkoxycaxbonylaimno-(l-6C)alkyl: methoxycarbonylaminomethyl, 

ethoxycarbonylaminomethyl, 
tert-butoxycarbonylaminomethyl and 
2-methoxycarbonylaminoethyl; 

5 When in this specification reference is made to a (l-3C)alkyl or (l-4C)alkyl group it 

is to be understood that such groups refer to alkyl groups containing up to 3 or 4 carbon atoms 
respectively, for example methyl, ethyl, isopropyl or, in the case of C4 alkyl butyl and t^- 
butyl. A similar convention is adopted for the other groups listed above, for example (I- 
SQalkoxy, (2-4C)alkenyl, (2-4C)aIkynyl and (2-3C)alkanoyl. 

10 When, as defined hereinbefore, in the group of the formula Y is, for example, a 

0C(^)2 linking group, it is the oxygen atom, not the carbon atom, of the OC(b7)2 linking 
group which is attached to the phenyl ring in the formula I and the carbon atom is attached to 
the group. A similar convention applies when Y is SC(R^)2 or N(R^)C(R^)2. 

. When, as defined hereinbefore, any CH or CH2 or CH3 group within a , R^*, R^, R^, 

15 R^ or R"^ group optionally bears on each said CH or CH2 or CH3 group one or more halogeno 
substituents, there is suitably 1 halogeno substituent on each said CH group, there are suitably 
1 or 2 halogeno substituents present on each said CH2 group and there are suitably 1, 2 or 3 
such substituents present on each said CH3 group. 

When, as defined hereinbefore, any CH or CH2 or CH3 group within a R\ R^^ R^, R^% 

20 R^ or group optionally bears on each said CH or CH2 or CH3 group a substituent as defined 
hereinbefore, suitable substituents so fonned include, for example, hydroxy-substituted alkyl 
groups such as hydroxymethyl or 2-hydroxyethyl, halogen substituted alkyl groups such as di- 
fluoromethyl, trifluoromethyl and 2.2-difluoroethyl, (l-3C)alkoxy substituted alkyl groups 
such as 2-methoxyethyI or amino substituted allcyl groups such as 2-aminoethyL 

25 When, as defined hereinbefore, any CH2 or CH3 group within a substituent on 

optionally bears on each said CH2or CH3 group a substituent as defined hereinbefore, suitable 
substituents so formed include, for example, hydroxy-substituted alkyl groups such as 
hydroxymethyl or 2-hydroxyethyl, hydroxy substituted (2-6C)alkanoyl groups such as 
hydroxyacetyl, halogen substituted allcyl groups, for example di-fluoromethyl and 2,2- 

30 difluoroethyl, halogen substituted (2-6C)alkanoyl groups such as fluoroacetyl or 

tiifluoroacetyl, amino substituted alkyl groups such as 2-aminoethyl or amino substituted (2- 
6C)alkanoyl groups such as aminoacetyl. 

Similar considerations apply to the substitutions within the R^ group. 
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A suitable pharmaceutically-acceptable salt of a quinazoline derivative of the formula 
I is, for example, an acid-addition salt of a quinazoline derivative of the formula I, for 
example ah acid-addition salt with an inorganic or organic acid such as hydrochloric, 
hydrobromic, sulfuric, trifluoroacetic, citric or maleic acid; or, for example, a salt of a 

5 quinazoUne derivative of the formula I which is sufficiently acidic, for example an alkali or 
alkaline earth metal salt such as a calcium or magnesium salt, or an ammonium salt, or a salt 
with an organic base such as methylamine, dimethylamine, trimethylamine, piperidine, 
morpholine or tris-(2-hydroxyethyl)amine. 

Particular novel compounds of the invention include, for example, quinazoline 

10 derivatives of the formula I, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of R\ B}\ R\ R"* R', R'. R'. R'. n, X, Y and has any of the 
meanings defined hereinbefore or in paragraphs (a) to (xxxxxxx) hereinafter:- 
(a) each of R^* and R^, which may be the same or different, is selected fix)m hydrogen 
and methyl; 

15 (b) R^* is (l-3C)alkyl (particularly methyl) and R^ is hydrogen; 

(c) R^ is (I-3C)alkyl (particularly methyl) and R'" is hydrogen; 

(d) R^* and R^ are bolh hydrogen; 

(e) R' is selected firom hydrogen and (l-3C)a]kyI (particularly hydrogen and methyl); 

(f) R^ is selected from hydrogen and (l-3C)alkyl (particularly hydrogen and methyl); 
20 (g) r' is selected firom hydrogen and (l-3C)alkyl, and 

r2 is selected firom hydrogen, carboxy, cyano, (l-3C)alkyl, (2-3C)alkanoyl, (1- 
3C)alkoxycarbonyl, carbamoyl, N-(l-3C)alkylcarbamoyl and H. £i-<ii-[(l- 
3C)aIlcyl]carbamoyl, 

and wherein any CH2 or CH3 within any of R' and R^ optionally bears on each said 
25 CH2 or CH3 one or more (for example 1, 2 or 3) halogeno substituents or a substituent 
selected from hydroxy, cyano, (l-3C)alkoxy, amino, (2-3C)alkanoyl, (l-3C)alkylamino and 
di-[(l-3C)alkyl]aniino; 

(h) R' is selected firom hydrogen, mediyl and ethyl, and 

R^ is selected firom hydrogien, carboxy, cyano, methyl, ethyl, acetyl, methoxycarbonyl, 
30 carbamoyl, N-methylcarbamoyl and fi N-di-methylcarbamoyl, 

and wherein any CH2 which is attached to two carbon atoms or any CH3 which is 
attached to a carbon atom within any of R^ and R^ optionally bears on each said CH2 or CH3 
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one or more (for example 1, 2 or 3) halogeno substituents or a substituent selected from 
hydroxy, (l-SQallcoxy, amino, (l-3C)alkylamino and di-[(l-3C)alkyllamino; 
(i) is selected from hydrogen, methyl and ethyl, 

r2 is selected from hydrogen, carboxy, cyano, methyl, ethyl, acetyl, methoxycarbonyl, 
5 carbamoyl. N-methylcarbamoyl and N. N-di-methylcarbamoyl, and 
R^* and are hydrogen; 
(j) R^ and R^* are hydrogen, 

r2 is selected from hydrogen, carboxy, cyano, methyl, ethyl, acetyl, methoxycarbonyl, 
carbamoyl, N-methylcarbamoyl and N, N-di-methylcafbamoyl, and 
10 R^ is selected from hydrogen and (l-3C)aikyl; 

(k) R^ is selected from hydrogen and (l-3C)alkyl, and 

R* is selected from hydrogen, carboxy, cyano, (l-3C)alkyl, (2-3C)alkanoyl, (1- 
3C)alkoxycarbonyl, carbamoyl, N-(l-3C)alkylcarbamoyl and H» M-di-[(l- 
3C)alkyl]carbamoyl, 

15 and wherein any CHj or CH3 within any of R^ and R^ optionally bears on each said 

CH2 or CH3 one or more (for example 1, 2 or 3) halogeno substituents or a substituent 
selected from hydroxy, cyano, (l-3C)alkoxy. amino, (2-3C)alkanoyl, (l-3C)aIkylamino and 
di-[(l-3C)alkyl]amino; 

(1) R^ is selected from hydrogen, methyl and ethyl, and 
20 R* is selected from hydrogen, carboxy, cyano, methyl, ethyl, acetyl, methoxycarbonyl, 

caAamoyl, N-methylcarbamoyl and li N-di-methylcarbamoyl, 

and wherein any CH2 which is attached to two carbon atoms or any CH3 which is 
attached to a carbon atom within any of R* and R^ optionally bears on each said CH2 or CH3 
one or more (for example 1, 2 or 3) halogeno substituents or a substituent selected from 
25 hydroxy, (l-3C)alkoxy, amino, (l-3C)alkylamino and di-[(l-3C)aIIcyl]amino; 
(m) R^ is selected from hydrogen, methyl and ethyl, 

R* is selected from hydrogen, carboxy, cyano, methyl, ethyl, acetyl, methoxycarbonyl, 
carijamoyl, N-methylcarbamoyl andJiN-di-raethylcarbamoyl, and 
R^* and R^ are hydrogen; 
30 (n) R^ and R^ are hydrogen, 

is selected from hydrogen, carboxy, cyano, methyl, ethyl, acetyl, methoxycarbonyl, 
carbamoyl, N-methylcarbamoyl and N, N-di-methylcarbamoyl, and 
R^" is selected from hydrogen and (l-3C)alkyl; 
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(o) is hydrogen or methyl, and R^^ and R^ are hydrogen; 
(p) R^ is hydrogen or methyl, and R^^ and R^ are hydrogen; 

(q) each of R^ and R^^ which may be the same or different, is selected from hydrogen and 
methyl, and 
5 R^ is hydrogen; 

(r) each of R^ and R^^ which may be the same or different, is selected from hydrogen and 
methyl, and 

R^* is hydrogen; 
(s) R^ is (1.3C)alkyl, and R^ R^^ and R^^are hydrogen; 
10 (t) R^is(l-3G)alkyl, and R\R^^ and R^ are hydrogen; 

(u) each of R^ and R^^ which may be the same or different, is selected from (l-3C)a]kyl, 
and 

R^ and R^ are hydrogen; 

(v) each of R^ and R^^ which may be the same or different, is selected from (l-3C)alkyl, 
15 and 

R^ and R^* are hydrogen; 
(w) RMs methyl, and R^R^^ and R^^ are hydrogen; 
(x) R^ is methyl, and R\ R^^ and R^^ are hydi-ogen; 
(y) R^ and R^^ are methyl, and R^ and R^ are hydrogen; 
20 (z) R^ and R^^ are methyl, and R^ and R^^ are hydrogen; 

(aa) each of R^ and R"*, which may be the same or different, is selected from hydrogen and 
(l-3C)alkyl, 

and wherein any CH2 or CH3 within any of R^ and R"^ optionally bears on each said 
CH2 or CH3 a substituent selected from cyano and (2-3C)alkanoyl, and wherein any CH2 or 

25 CH3 which is not attached to a nitrogen atom within any of R^ and R"^ optionally bears on each 
said CH2 or CH3 one or more (for example 1, 2 or 3) halogeno substituents or a substituent 
selected from hydroxy, (l-3C)alkoxy, amino, (l-3C)alkylamino and di-[(l-3C)alkyl]amino; 
(bb) each of R^ and R^ which may be the same or different, is selected from hydrogen, (1- 
3C)alkyl and (2-4C)alkenyl, 

30 and wherein any CH or CH2 or CH3 within any of R^ and R* optionaUy bears on each 

said CH or CH2 or CH3 a substituent selected from cyano and (2-3C)alkanoyl, and wherein 
any CH or CH2 or CH3 which is not attached to a nitrogen atom within any of R^ and R"* 
optionally bears on each said CH or CH2 or CH3 one or more (for example 1, 2 or 3) halogeno 
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substituents or a substituent selected from hydroxy, (l-3C)alkoxy, amino; (l-3C)alkylamino 
and di-[(l-3C)alkyl]amino; 

(cc) each of and R\ which may be the same or different, is selected from hydrogen and 
(l-3C)alkyl, 

5 and wherein any CH2 or CH3 within any of and R"^ optionally bears on each said 

CH2 or CH3 a substituent selected from cyano and acetyl, and wherein any CH2 or CH3 which 
is not attached to a nitrogen atom within any of R^ and R"^ optionally bears on each said CH2 
or CHs one or more (for example 1, 2 or 3) substituents selected from fluoro and chloro, or a 
substituent selected from hydroxy and methoxy; 
10 (dd) each of R^ and R^ which may be the same or different, is selected from hydrogen, (1- 
3C)alkyl and (2-4C)alkenyl, 

and wherein any CH or CH2 or CH3 within any of R^ and R"^ optionally bears on each 
said CH or CH2 or CH3 a substituent selected from cyano and acetyl, and wherein any CH or 
CH2 or CH3 which is not attached to a nitrogen atom within any of R^ and R^ optionally bears 
15 on each said CH or CH2 or CH3 one or more (for example 1, 2 or 3) substituents selected from 
fluoro and chloro, or a substituent selected firom hydroxy and methoxy; 
(ee) each of R^ and R\ which may be the same or different, is selected from (l-3C)alkyl, 
and wherein any CH or CH2 or CH3 within any of R^ and R"^ optionally bears on each 
said CH or CH2 or CH3 one or more substituents selected from hydroxy and (l-3C)alkoxy; 
20 (ff) R^ is selected from hydrogen, methyl and ethyl; 
(gg) R^ is selected from hydrogen and methyl; 
(hh) R^ is selected from methyl and ethyl; 

(ii) R^ is selected from hydrogen and methyl and R"* is (l-3C)alkyl, 

and wherein any CH2 or CH3 which is not attached to a nitrogen atom within any of R^ 
25 and R"^ optionally bears on each said CH2 or CH3 one or more (for example 1 , 2 or 3) 

halogeno substituents or a substituent selected from hydroxy, cyano, (l-3C)alkoxy, amino, (1- 
3C)alkylamino and di-[(l-3C)alkyl]amino; 

Oj) R^ is selected from methyl and ethyl (particularly methyl) and R'* is selected from (1- 
3C)alkyl and (2-4C)alkenyl, 
30 and wherein any CH or CH2 or CH3 which is not attached to a nitrogen atom within 

any of R^ and R^ optionally bears on each said CH or CH2 or CH3 one or more (for example 
1, 2 or 3) halogeno substituents or a substituent selected from hydroxy, cyano, (l-3C)alkoxy, 
amino, (l-3C)alkylamino and di-[(l-3C)alkyl]amino; 
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(kk) is selected from hydrogen and methyl (particularly methyl) and R"^ is (l-3C)alkyl, 

and wherein any CH2 or CH3 which is not attached to a nitrogen atom within any of R^ 
and R"* optionally bears on each said CH2 or CH3 one or more (for example 1, 2 or 3) 
substituents selected from fluoro and chloro or a substituent selected from hydroxy and 
5 cyano; 

(11) R^ is selected from methyl and ethyl (particularly methyl) and R"^ is selected from (1- 
3C)alkyl and (2-4C)alkenyl, 

and wherein any CH or CH2 or CH3 which is not attached to a nitrogen atom within 
any of R^ and R* optionally bears on each said CH or CH2 or CH3 one or more (for example 
10 1,2 or 3) substituents selected from fluoro and chloro or a substituent selected from hydroxy, 
methoxy and cyano; 

(mm) R^ is selected from hydrogen and methyl (particularly methyl) and R"^ is (l-2C)alkyl, 

and wherein any CH3 which is not attached to a nitrogen atom within any of R^ and R"^ 
optionally bears on each CH3 a substituent selected from fluoro, chloro, hydroxy, cyano and 
15 methoxy; 

(nn) R'' is selected from methyl and ethyl (particularly methyl) and R^ is (l-2C)alkyl, 

and wherein any CH3 which is not attached to a nitrogen atom within any of R^ and R* 
optionally bears on each CH3 a substituent selected from fluoro, chloro, hydroxy, cyano and 
methoxy; 

20 (00) R^ is selected from methyl and ethyl (particularly methyl) and R"^ is (2-4C)alkenyl, 
and wherein any CR or CH2 or CH3 which is not attached to a nitrogen atom witliin 
any of R^ and R"^ optionally bears on each said CH or CH2 or CH3 one or more (for example 
1, 2 or 3) substituents selected from fluoro and chloro or a substituent selected from- hydroxy, 
methoxy and cyano; 

25 (pp) R^ is methyl and R'^ is selected from methyl, ethyl, 2-fluoroethyl, 2-chloroethyl, 2- 
hydroxyethyl, 2-methoxyethyl, cyanomethyl and 2-cyanoethyl; 

(qq) R^ is methyl and R"^ is selected from methyl, ethyl, 2-fluoroethyl, 2-chloroethyl, 2- 
hydroxyethyl, 2-methoxyethyl, propenyl, cyanomethyl and 2-cyanoethyl; 
(rr) R^ is methyl and R"^ is selected from methyl, ethyl, 2-hydroxyethyl, 2-methoxyethyl 
30 and propenyl; 

(ss) R^ is methyl and R"^ is selected from methyl and 2-hydroxyethyl; 

(tt) R^ is methyl and R'^ is selected from methyl and propenyl; 

(uu) R^ is methyl and R* is selected from methyl and 2-methoxyethyl; 
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(vv) is methyl and R"^ is selected from methyl and ethyl; 

(ww) R^ and R"^ are methyl; 

(xx) R^ is ethyl and R^ is 2-hydroxyethyl; 

(yy) each of R^ and R"^, which may be the same or different, is selected from hydrogen, 
5 methyl, ethyl and 2-hydroxyethyl; 

(zz) each of R^ and R^ which may be the same or different, is selected from hydrogen, 
methyl, ethyl, propenyl, 2-methoxyethyl and 2-hydroxyethyl; 

(aaa) each of R^ and R*, which may be the same or different, is selected from methyl, ethyl, 
propenyl, 2-methoxyethyl and 2-hydroxyethyl; 
10 (bbb) R^ is methyl, R^ is selected frojtn methyl, ethyl, 2-fIuoroethyl,2-chloroethyl, 2- 

hydroxyethyl, 2-methoxyethyl, cyanomethyl and 2-cyanoethyl and (i) R\ R^ R^^ andR^ are 
hydrogen, or (ii) R^ is methyl and R^, R^* and R^^ are hydrogen, or (iii) R\ R^^ and R^^ are 
hydrogen and R^ is methyl; 

(ccc) R^ is methyl, R"^ is selected from methyl, ethyl, 2-fluoroethyl, 2-chloroethyl, 2- 
15 hydroxyethyl, 2-methoxyethyl, propenyl, cyanomethyl and 2-cyanoethyl and (i) R\ R^, R^* 
and R^ are hydrogen, or (ii) R^ is methyl and R^, R^^ and R^^ are hydrogen, or (iii) R\ R*^ and 
R^' are hydrogen and R^ is methyl, or (iv) R^ and R^^ are methyl and R^ and R^ are hydrogen, 
or (v) R^ and R^^ are hydrogen and R^ and R^ are methyl; 

(ddd) R^ is methyl, R"^ is selected from methyl, ethyl, 2-hydroxyethyl, 2-methoxyethyl and 
20 propenyl and (i) R\ R^ R^^ and R^^ are hydrogen, or (ii) R^ is methyl and R^ R^^ and R^ are 
hydrogen, or (iii) R\ R^" and R^^ are hydrogen and R^ is methyl, or (iv) R^ and R^' are methyl 
and R^ and R^ are hydrogen, or (v) R^ and R^^ are hydrogen and R^ and R^^ are methyl; 
(eee) R^ and R^ are methyl and (i) R\ R^" and R^ are hydrogen, or (ii) R^ is methyl and 
R^ R^^ and R^ are hydrogen, or (iii) R\ R^' and R^^ are hydrogen and R^ is methyl, or (iv) R^ 
25 and R^^ are methyl and R^ and R^ are hydrogen, or (v) R^ and R^^ are hydrogen and R^ and 
R^^ are methyl; 

(fff) R^ is ethyl, R^ is 2-hydroxyethyl and (i) R\ R^, R^' and R^ are hydrogen, or (ii) R^ is 
methyl and R^, R^^ and R^ are hydrogen, or (iii) R\ R^^ and R^ are hydrogen and R^ is 
methyl, or (iv) R^ and R^^ are methyl and R^ and R^ are hydrogen, or (v) R^ and R^* are 
30 hydrogen and R^ and R^^ are methyl; 

(ggg) X is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl; 
(hhh) X is selected from hydrogen, halogeno, (l-4C)alkyl and (l-4C)alkoxy; 
(iii) X is selected from hydrogen, halogeno, (l-4C)alkoxy and (2-4C)al]cynyl; 
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(jjj) X is selected from hydrogen and halogeno; 

(kkk) X is selected from hydrogen, fluoro, chloro and bromo; 

(111) X is selected from hydrogen, fluoro, chloro, methyl, methoxy and ethynyl; 

(mnim)X is selected from hydrogen, fluoro, chloro, methyl and metiioxy; 
5 (nnn) X is selected from hydrogen, chloro, methyl and methoxy; 

(ooo) X is selected from hydrogen, fluoro, chloro and methoxy; 

(ppp) X is selected from hydrogen, fluoro, chloro and methyl; 

(qqq) X is selected from hydrogen, chloro and methoxy; 

(rrr) X is selected from hydrogen, chloro and methyl; 
10 (sss) X is selected from hydrogen and chloro; 

(ttt) X is selected from methyl and chloro; 

(uuu) X is selected from medioxy and chloro; 

(vw) X is hydrogen; 

(www) X is chloro; 
15 (xxx) X is fluoro; 

(yyy) X is methyl 

(zzz) X is methoxy; 

(aaaa) Y is selected from O, S, 0C(R')2 and N(R')C(R')2 wherein each R'' is, independently, 
hydrogen or ( 1 -4C)aUcyl; 
20 (bbbb) Y is selected from O, S and OC(R^)2 wherein each R'' is, independently, hydrogen or 

(l-4C)ancyl; 

(cccc) Y is selected from S and 0C(R\ wherein each R*^ is, independently, hydrogen or 
(l-4C)alkyl; 

(dddd) Y is selected from O and OC(R^)2 wherein each R^ is, independently, hydrogen or 
25 (l-4C)alkyl; 

(eeee) Y is selected from O, S, OCH2 and NHCH2; 

(ffff) Y is selected from O, S and OCH2; 

(gggg) Y is selected from S and OCH2 ; 

(hhhh) Y is selected from O and OCH2 ; 
30 (iiii) YisO; 

(iijj) YisS; 

(kkkk) Yis OCH2; 

Gill) Y is OCH2 and X is selected from hydrogen, methyl, methoxy, fluoro and chloro; 
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(iruninin)Y is OCH2 and X is selected from methyl and chloro; 
(nmm)Y is OCH2 and X is selected from hydrogen and chloro; 
(0000) Y is OCH2 and X is selected from methoxy and chloro; 
(PPPP) Y is OCH2 and X is chloro; 
5 (qqqq) Y is OCH2 and X is methyl; 
(nrr) Y is S and X is chloro; 

(ssss) Y is O and X is selected from chloro and methoxy; 
(tttt) Y is O and X is chloro; 
(uuuu) Y is O and X is methoxy; 
10 (ww) n is 0, 1 or 2 and each R^, which may be the same or different, is selected from 
halogeno; 

(wwww) n is 0 or 1 and is selected from fluoro and chloro; 

(xxxx) n is 0; 

(yyyy) ^ is l and R^ is fluoro or chloro, and R^ is in an ortho position to the NH group; 

15 (zzzz) is selected from phenyl, 2-,3- or 4-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 
thiazoM-yl, l,3-thiazoI-5-yl, lH-pyrazol-3-yl, lH-pyrazol-4-yl, IH-pyrazol-S-yl, IH- 
imidazol-2-.yl, lH-imidazol-4-yl, lH-imidazol-5-yl, l,3-oxazol-2-yl, l,3-oxa2oM-yl, 1,3- 
oxazol-5-yi, isoxazol-3-yl, isoxazol-4-yl and isoxazol-S-yl, 

and wherein optionally bears one or more substitiients (for example 1, 2 or 3), 

20 which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)allcenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfmyl, 
(l-6C)alkylsulfonyl, (l-6C)allcylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 

25 (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, (3- 
6C)aIkenoylamino, N-(l-6C)alkyl-(3~6C)alkenoylamino, (3-6C)alkynoylamino, N-(l- 
6C)alkyl-(3-6C)alkynoylamino, N-(l-6C)alkylsulfamoyl, N,N-di-[(l-6C)alkyl]sulfamoyl, 
(l-6C)alkanesulfonylamino. and N-(l-6C)alkyl-(l-6C)alkanesulfonylamino, or from a group 
of the formula: 

30 -X^-R^ 

wherein X^ is a direct bond or is selected from 0, CO and N(R^), wherein R^ is 
hydrogen or (l-6C)alkyl, and R* is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, carboxy-(l- 
6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl. cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 
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(l-6C)alkyIainino-(l-6C)al]cyl,N,N-di-[(l"6C)al^^ 
(2-6C)alkanoylaimno-(l-6C)alkyl, (l-;6C)alkoxycarbonylammo-(l-6C)allcyl. 
carbamoyI-(l-6C)alkyl, N-(l-6C)alkylcarbamoyl-(l-6C)al]cyl, 
N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, (2-6C)alkanoyHl-6C)alkyl or 
5 (l-6C)aIkoxycarbonyl-(1.6C)alkyl, 

and wherein any CH2 or CH3 wiUiin a substituent on optionally bears on each said 
CH2 or CH3 one or more (for example 1, 2, or 3) halogeno or (l-6C)aIkyl substituents or a 
substituent selected from hydroxy, cyano, amino, (l-4C)alkoxy. (l-4C)alkylamino and di-[(l- 
4C)aIkyl]amino; 

10 (aaaaa) is selected from phenyl, 2-,3- or 4-pyridyl, 2-pyrazinyI, l,3-thia2ol-2-yl, 

l,3-thiazol-4-yl, l,3-thiazol-5-yl, IH-pyrazol-S-yl, lH-pyrazol-4-yl, lH-pyrazol-5-yl, IH- 
imidazol-2-yl, lH-imidazol-4-yl, lH-imidazol-5-yl, isoxazol-3-yl, isoxazol-4-yl andisoxazol- 
5«yl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
15 which may be the same or different, as defined above in (zzzz); . 

(bbbbb) is selected firom phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 

thiazol'4-yl, l,3-thiazol-5-yl, lH-pyrazol-3-yl, lH-imidazol-2-yl, l,3-oxazol-2-yl and 
isoxazol-3-yl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
20 which may be the same or different, as defined above in (zzzz); 

(ccccc) is selected from phenyl, 2-pyridyl, 2-pyrazinyI, l,3-thiazol-2-yl, 1,3- 

tiiiazol-4-yI, l,3-thiazol-5-yl, lH-pyrazol-3-yl, lH-imidazol-2-yl and isoxazoI-3-yl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as defined above in (zzzz); 
25 (ddddd) is selected firom phenyl, 2-pyridyl, 2-pyrazinyl, l,3-tiiiazol-4-yl, 1,3- 

tiiiazol-5-yl, lH-imidazol-2-yl and isoxazol-3-yl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as defined above in (zzzz); 

(eeeee) is phenyl, which optionally bears one or more substituents (for example 1, 2 

30 or 3), which may be tiie same or different, as defined above in (zzzz); 

(fffff) is pyrazinyl (particularly 2-pyrazinyl), which optionally bears one or more 

substituents (for example 1, 2 or 3), which may be the same or different, as defined above in 
(zzzz); 
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(ggggg) is IH-imidazolyl (particularly lH-imidazol-2-yl), which optionally bears 

one or more substituents (for example 1, 2 or 3), which may be the same or different, as 
defined above in (zzzz); 

(hhhhh) is IH-pyrazolyl (particularly lH-pyrazol-3-yl), which optionally bears one 

5 or more substituents (for example 1, 2 or 3), which may be the same or different, as defined 
above in (zzzz); 

(iiiii) is isoxazolyl (particularly isoxazol-3-yl), which optionally bears one or 

more substituents (for example 1, 2 or 3), which may be the same or different, as defined 
above in (zzzz); 

10 (iiiij) is pyridyl (particularly 2-pyridyl), which optionally bears one or more 

substituents (for example 1, 2 or 3), which may be the same or diflFerent, as defined above in 
(zzzz); 

(kkWck) is 1,3-thiazolyl (particularly l,3-thiazol-4-yl or l,3-thiazol-5-yl), which 

optionally bears one or more substituents (for example 1, 2 or 3), which may be the same or 

15 different, as defined above in (zzzz); 

01111) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 

thiazol-4-yl, l,3-thiazol-5-yl, lH-pyrazol-3-yl, lH-imidazoI-2-yl and isoxazol-3-yl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different selected from halogeno, hydroxy, cyano, carboxy, nitro, 

20 amino, (l-4C)alkyl, (l-4C)aIkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)al]cylthio, (1- 
4C)alkylsulfinyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)allcylamino, N,N-di-[(l- 
4C)alkyl] amino, (l-4C)alkoxycarbonyI, carbamoyl, N-(l-4C)alkylcarbamoyl, N,N-di-[(l- 
4C)allcyl]carbamoyl, (2-4C)alkanoyloxy, (2-4C)al]<:anoylamino, N-(l-4C)alkyl-(2- 
4C)aI]canoylamino, halogeno-(l-4C)al]cyl, hydroxy-(l-4C)al]cyI, (l-4C)aUcoxy-(l-4C)allcyl, 

25 cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, N-(l-4C)alkylamino-(l- 
4C)alkyI and N, N-.di-[(l-4C)alkyl]amino-(l-4C)alkyl; 

(mmmmm) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl. 1,3- 
thiazol-S-yl, lH-imidazol-2-yl and isoxazol-3-yl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
30 which may be the same or different, as defined above in (11111); 

(nnnnn) is selected from phenyl. 2-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1.3- 

thiazol-4-yl, l,3-thiazol-5-yl, lH-pyrazol-3-yl, lH-imidazol-2-yl and isoxazol-3-yl. 
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and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from fluoro, chloro, bromo, hydroxy, carboxy, 
cyano, nitro, amino, methyl, ethyl, isopropyl, methoxy, ethoxy, vinyl, allyl, ethynyl, 2- 
propynyl, methyldiio, methylsulfinyl, methylsulfonyl, acetyl, propionyl methylamino, 
5 ethylamino, NJN-dimethylamino, NJ^-diethylamino, N-methyl-N-ethylamino 

methoxycafbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, NJN-dimethylcarbamoyl, 
acetoxy, acetamido, fluoromethyl, 2-fluoroethyl, chloromethyl, 2-.chloroetbyl, hydroxymethyl, 
2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, 
carboxymethyl, 2-carboxymethyl, aminomethyl, methylaminomethyl, ethylaminomethyl, 
10 N,N-dimethylaminomethyl, NJhT-diethylaminomethyl, N-methyl-N-ethylaminomethyl, 2- 
aminoethyl, 2-(methylamino)ethyl, 2-(ethylamino)ethyl, 2-(N,N-dimethylamino)ethyl, 2- 
(NJN-diethylamino)ethyl, 2-(N-methyl-N-ethylamino)ethyl, carbamoyhnethyl, N- 
methylcarbamoyhnethyl and NJ^-dimethylcarbamoyhnethyl; 

(ooooo) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl and 3- 

15 isoxazolyl, 

and wherein optionally bears 1, 2, or 3 substituents, which may be the same or 
different, as defined above in (nnnnn); 

(PPPPP) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, 1,3- 

thiazol-5-yl, lH-imidazol-2-yl and 3-isoxazolyl, 
20 and wherein optionally bears 1, 2, or 3 substituents, which may be the same or 

different, as defined above in (nnnnn); 

(qqqqq) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl and 3- 

isoxazolyl, 

and wherein optionally bears 1, 2, or 3 substituents, which may be the same or 
25 different, selected from halogeno, hydroxy, amino, N-(l-4C)allcylamino, N, N-di-[(l- 

4C)alkyl]amino cyano, nitro, (l-4C)alkyl, (l-4C)alkoxy, halogeno-(l-4C)alkyl, hydroxy-(l- 
4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl and cyano-(l-4C)alkyl; 

(rrrrr) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, 1,3- 

thiazol-5-yl, lH-imidazol-2-yl and 3-isoxazolyl, 
30 and wherein optionally bears 1, 2, or 3 substituents. which may be the same or 

different, as defined above in (qqqqq); 

(sssss) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl and 3- 

isoxazolyl, 
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and wherein optionally bears 1, 2, or 3 substituents, which may be the same or 
different, selected from halogeno, hydroxy, cyano, nitro, (l-4C)alkyl and (l-4C)alkoxy; 
(ttttt) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thia2ol-4-yl, 1,3- 

thiazol-5-yl, lH-imidazoI-2-yl and 3-isoxazolyl, 
5 and wherein optionally bears 1, 2, or 3 substituents, which may be the same or 

different, as defined above in (sssss); 

(uuuuu) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl and 3- 

isoxazolyl, 

and wherein optionally bears 1, 2, or 3 (particularly 1 or 2) substituents, which noiay 
10 be the same or different, selected from fluoro, chloro, cyano, (l-4C)alkyl and (l-4C)alkoxy; 

(wwv) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, 1,3- 

thiazol-5-yl, lH-imidazol-2-yl and 3-isoxazolyl, 

and wherein optionally bears 1, 2, or 3 (particularly 1 or 2) substituents, which may 

be the same or different, as defined above in (uuuuu) 
15 (wwwww) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, 1,3- 

thiazol-5-yl, lH-imidazol-2-yl and 3-isoxazolyl, 

and wherein optionally bears 1, 2, or 3 (particularly 1 or 2) substituents, which may 

be the same or different, selected from fluoro and (l-4C)aIkyl (particularly methyl); 

(xxxxx) is selected from phenyl, 2-pyridyl, 2-pyrazinyl and 3-isoxazolyl, 

20 and wherein optionally bears one or more substituents (for example 1, 2, or 3), 

which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 

amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkyIthio, (1- 

4C)allcylsulfinyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)alkylamino, N,N-di-[(l- 

4C)alkyl]amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)allcylcarbamoyl, N-di-[(l- 
25 4C)alkyl]carbamoyl, (2-4C)alkanoyloxy, (2-4C)allcanoylamino, N~(l-4C)aIkyl-(2- 

4C)allcanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l'4C)alkoxy-(l-4C)alkyl, 
. cyano-(I-4C)alkyl, amino-(l-4C)alkyl, N-(l-4C)alkylamino-(l-4C)alkyl and N, N-di-[(l- 

4C)aIkyl]amino-(l-4C)alkyl, 
and Y is OCH2; 

30 (yyyyy) is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, 1,3- 

thiazol-5-yI and 3-isoxazolyl, 

and wherein optionally bears one or more substituents (for example 1, 2, or 3), 
which may be the same or different, as defined above in (xxxxx). 
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andYisOCKfe; 

(zzzzz) is selected from phenyl, 2-pyridyl, 2-pyrazinyl and 3-isoxazolyl, 

and wherein optionally bears one or more substituents (for example 1, 2, or 3), 
which may be the same or different, selected from fluoro, chloro, hydroxy, cyano, nitro, 
5 amino, (l-4C)alkyl, (l-4C)aIkoxy, N-(l-4C)alkylamino and N, N-di-[(l-4C)alkyl]amino, 
andYisOCHa; 

(aaaaaa) is selected from phenyl, 2-pyridyl. 2-pyrazinyl, l,3-thiazol-4-yl, 1,3- 

thiazol-5-yl and 3-isoxa2olyl, 

and wherein Q' optionally bears one or more substituents (for example 1 , 2, or 3), 
10 which may be the same or different, as defined above in (zzzzz), 
andYisCKJHa; 

(bbbbbb) is selected from phenyl, 2-pyridyl and 2-pyra2inyl, 

and wherein optionally bears 1 or 2 halogeno substituents, which may be the same 

or different, (particularly fluoro or chloro, more particularly fluoro), 
15 andYisOCHz; 

(cccccc) is 3-fluorophenyl and Y is OCH2; 

(dddddd) is S-isoxazolyl, 

and wherein optionally bears 1 or 2 (l-4C)aIkyI substituents (particularly metiiyl), 
andYisOCHz; 

20 (eeeeee) is selected from 3-fluoropheny], 2-pyridyl and 2-pyrazinyl, 

and Y is OCH2; 

(ffffff) Q' is selected from l,3-thiazol-4-yl, l,3-thiazoI-5-yl, 5-methyl-isoxazol-3-y], 3- 
fluorophenyl, 2-pyridyl and 2-pyrazinyl, 
andYisOCHa; 

25 (gggggg) is selected from 2-pyridyl and 2-pyrazinyl and Y is OCH2; 

(hhhhhh) is 5-methyl-isoxazol-3-yl and Y is OCH2; 

(iiiiii) q' is lH-imidazol-2-yl which optionally bears one or more substituents (for 

example 1, 2, or 3), which may be the same or different, selected from halogeno, hydroxy, 
cyano, carboxy, nitro, amino, (l-4C)alkyl, (l-4C)aUcoxy, (2-4C)alkenyl, (2-4C)alkynyl, (1- 
30 4C)aIkyIthio, (l-4C)alkylsulfinyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)aIkylamino, 
£ii N-di-[(l-4C)alkyl]amino, (l-4C)aIkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, H. 
H-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(MC)alkyl-(2- 
4C)alkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, 
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cyano-(l-4Qalkyl, ammo-(l-4C)alkyl, N<l-4C)alkylaniino-(l-4C)alkyl and N,N-di-[(l. 
4C)alkyl]amino-(l-4C)alkyl, 
and YisS; 

(jjjjjj) is lH-imidazol-2-yl which optionally bears one or more substituents (for 

5 example 1, 2, or 3), which may be the same or different, selected from halogeno, hydroxy, 
cyano, nitro, amino, (MQalkyl, (l-4C)alkoxy, (2-4C)alkanoyl, N-(l-4C)alkylamino and N, 
N-<ii-[(l-4C)alkyl]amino, 
and YisS; 

(klddddc) is l-methyHH-imidazol-2-yl and Y is S; 

10 (111111) is selected from phenyl and 2-pyridyl, 

and wherein optionally bears one or more substituents (for example 1, 2, or 3), 
which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)allcylthio, (1- 
4C)alkyIsulfmyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)al]Q^lamino, riLN-di-[(l- 

15 4C)alkyl]anitno, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)aUcylcarbamoyl, N-di-[(l- 
4C)alkyl]carbamoyl, (2<4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2- 
4C)alkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)allcyl, 
cyano-(l-4C)alkyl, amino-(l-4C)alkyl, N-(l-4C)alkylamino-(l-4C)alkyl andN,N-di-[(l- 
4C)alkyl]amino-(l-4C)alkyl, 

20 andYisO; 

(m mmm mTn) is selected from phenyl and 2-pyridyl, 

and wherein optionally bears one or more substituents (for example 1, 2, or 3), 
which may be the same or different, selected from fluoro, chloro, hydroxy, cyano, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, N-(l-4C)alkylamino and N,N-di-[(l-4C)alkyl]amino, 

25 andYisO; 

(nnnnnn) is selected from phenyl and 2-pyridyl, 

and wherein optionally bears 1 or 2 halogeno substituents, which may be die same 
or different, (particularly fluoro or chloro, more particularly fluoro), 
and Y is O; 

30 (oooooo) is selected from phenyl and 2-pyridyl and Y is O; 

(pppppp) is phenyl which optionally bears one or more substituents (for example 1, 2, 

or 3), which may be the same or different, selected from halogeno, hydroxy, cyano, nitro. 
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amino, (l-4C)alkyl, (l-4C)alkoxy, (2^C)alkenyl, (2-4C)aIkynyl, (2^C)alkanoyl, N-(l- 
4C)alkylamino and H N-di-[(l-4C)alkyl]aimno; 

(qqqqqq) is phenyl which optionally bears one or more substituents (for example 1, 2, 

or 3), which may be the same or diflferent, selected from fluoro, chloro, bromo, cyano, methyl 
5 andmethoxy; 

(nrnr) is phenyl which bears 1 or 2 substituents, which may be the same or 

different, selected from halogeno (particularly fluoro and chloro, more particularly fluoro); 
(ssssss) is 3-fluorophenyl; 

(tttttt) QMs phenyl; 

10 (uuuuuu) is 2-pyridyl which optionally bears one or more substituents (for example 1, 

2, or 3), which may be the same or different, selected from halogeno, hydroxy, cyano, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, N-(l^ 
4C)alkylamino and £LN-di-[(l-4C)alkyl]amino; 

(vwvw) is 2-pyridyl which optionally bears 1 or 2 substituents selected from (1- 

15 4C)alkyl; 

(wwwwww) is 2~pyridyl which optionally bears 1 or 2 substituents, which may be the 
same or different, selected from fluoro, chloro, bromo, cyano, methyl and methoxy; 
(xxxxxx) is 2-pyridyl; 

(yyyyyy) is 2-pyrazinyI which optionally bears one or more substituents (for example 

20 1,2, or 3), which may be the same or different, selected from halogeno, hydroxy, cyano, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)aIkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, N-(l- 
4C)alkylamino and NiN-di-[(l-4C)alkyl]amino; 

(zzzzzz) is 2-pyrazinyl which optionally bears 1 or 2 substituents, which may be the 

same or different, selected from hydroxy, (l-4C)alkyl and (l-4C)alkoxy; 
25 (aaaaaaa) is 2-pyrazinyl which optionally bears 1 or 2 substituents, which may be the 

same or different, selected from fluoro, chloro, bromo, cyano, methyl and methoxy; 
(bbbbbbb) is 2-pyrazinyl; 

(ccccccc) is lH-imidazol-2-yl which optionally bears one or more substituents (for 

example 1, 2, or 3), which may be the same or different, selected from halogeno, hydroxy, 
30 cyano, nitro, amino, (l-4C)aIkyl, (l-4C)alkoxy, (2-tC)alkenyl. (2-4C)alkynyl, (2- 
4C)alkanoyl,N-(l-4C)alkylamino and N,N-di-[(1.4C)alkyl]amino; 
(ddddddd) is lH-imidazol-2-yl which optionally bears 1 or 2 substituents, which may 

be tiie same or different, selected from (l-4C)allcyl; 



wo 2004/093880 PCT/GB 2004/00 17 13 

-27- 

(eeeeeee) is lH-iimdazol-2-yl which bears a (l-4C)aIlcyl at the 1-postion and 

optionally bears a further substituent selected from (l-4C)alkyl; 

(fffiff) is lH-iimdazol-2-yl which bears a substituent at the 1 -position selected 

from methyl and ethyl, and wherein optionally bears a further substituent selected from 
5 fluoro, chloro and (l-4C)alkyl; 

(ggggggg) is selected from lH-imidazol-2-yl and l-methyHH-imidazol-2-yl; 
(hhhhhhh) is l-methyHH-imidazol-2-yl; 

(iiiiiii) is 3-isoxazolyl which optionally bears 1 or 2 substituents, which may be the 

same or different, selected from halogeno, hydroxy, cyano, nitro, amino, (l-4C)allcyl, (1- 
10 4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl. (2-4C)alkanoyl, N-(l-4C)alkylamino and N, N-di- 
[(l-4C)alkyl]amino; 

(iMij) is 3-isoxazolyl which optionally bears 1 or 2 substituents, which may be the 

same or different, selected from (l-4C)alkyl; 
Odddddck) is 5-methyl-3-isoxazolyl; 

15 GUMU) is selected from l,3-thiazol-4-yl and l,3-thiazol-5-yl, and wherein 

optionally bears one or more substituents (for example 1, 2, or 3), which may be the same or 
different, selected from halogeno, hydroxy, cyano, nitro, amino, (l-4C)aIkyl, (l-4C)alkoxy, 
(2-4C)aIkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, N-(l-4C)alkylamino and N,N-di-[(l- 
4C)al]<:yl] amino; 

20 (mmmmmmm) qMs selected from l,3-thiazol-4-yl and l,3-thiazol-5-yl, and wherein 

optionally bears 1 or 2 substituents selected from (l-4C)alkyl; 

(nnnnnnn) is selected from l,3-thia2oI-4-yl and l,3-thiazol-5-yl, and wherein 

optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 

chloro, bromo, cyano, methyl and methoxy; 
25 (ooooooo) is l,3-thiazol-4-yl; 

(ppppppp) is l,3-thiazol-5-yl; 

(qqqqqqq) is selected from 3-fluorophenyl, 2,3-difluorophenyl, 2-pyridyl, 2-pyrazmyl, 

l,3-thiazol-2-yl, l,3-thiazol-4-yl, l,3-thiazol-5-yl, l-methyl-lH-pyrazol-3-yl, 1,5-dimethyl- 
lH-pyra2ol-3-yl, l-methyl-lH-imidazol-2-yl and 5-methyl-3-isoxazolyl; 
30 (rrmrr) is selected from 3-fluorophenyl, 2-pyridyl, 2-pyrazmyl, 1-methyl-lH- 

imidazol-2-yl, l,3-thiazoI-4-yl, l,3-thiazol-5-yl and 5-methyl-3-isoxazolyl; 
(sssssss) is selected from 3-fluorophenyl, 2-pyridyl, 2-pyrazinyl, 1-methyl-lH- 

imidazol-2-yl and 5-methyl-3-isoxazolyl; 
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(ttttttt) is selected from hydrogen, (l-6C)alkoxy and (l-6C)alkoxy-(l-6C)a]koxy, 

and wherein any CH2 group attached to 2 carbon atoms or and CH3 group attached to a 
carbon atom within a substituent optionally bears on each said CH2 or CH3 group one or 
more substituents, which may be the same or different, selected from fluoro and chloro, or 
5 optionally bears a hydroxy substituent, for example R^ is selected from hydrogen methoxy, 
ethoxy, isopropyloxy, cyclopropylmethoxy, 2-hydroxyethoxy, 2-fluoroethoxy, 

2- methoxyethoxy, 2-ethoxyethoxy, 2,2-difluoroethoxy, 2,2,2-trifluoroethoxy and 

3- hydroxy-3-methyIbutoxy; 

(uuuuuuu) R^ is selected from hydrogen, (l-4C)alkoxy and (l-4C)alkoxy(l-4C)alkoxy; 
10 (vwvvw) is selected from hydrogen, methoxy, ethoxy and 2-methoxyethoxy; 
(wwwwwww) R*' is (l-4C)alkoxy (particularly methoxy); and 
(xxxxxxx) R** is hydrogen. 

A fiirflier aspect of &e present invention is a quinazoline derivative of the formula I 

wherein: 

15 each of and R^ which may be the same or different, is selected from hydrogen, 

carboxy, cyano, formyl, (l-3C)alkyI, (2-3C)alkanoyl, (l-3C)alkoxycarbonyl, carbamoyl, N- 
(l-3C)alkylcarbamoyl and N-di-[(l-3C)aIkyl]carbamoyl; 

each of R*' and R^, which may be the same or different, is selected from hydrogen 
and(l-3C)alkyl; 

20 each of R' and R*. which may be the same or different, is selected from (1 -3C)alkyl 

and (2-4C)alkenyl; 

and wherein any CH or CH2 or CH3 within any of rS R\ r\ R^, R^ and R* 
optionally bears on each said CH or CH2 or CH3 one or more (for example 1, 2 or 3) halogeno 
substituents or a substituent selected from hydroxy, cyano, (l-3C)alkoxy, amino, (2- 
25 3C)aikanoyl, (l-3C)alkylamino and di-[(l-3C)alkyl]amino; 

X is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and 
(2-4C)alkynyl; 

each R^, which may be the same or different, is selected from halogeno, hydroxy, (1- 
4C)alkyl, (l-4C)alkoxy, (2-4C)al]cenyl and (2-4C)alkynyl; 
30 Y is selected from a direct bond, O, S, OC(^\ SCCR'h, SO, SO2. N(R''), CO and 

N(R')C(R'')2 wherein each R' is, independently, hydrogen or (l-6C)alkyl; 

is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl, IH-imidazolyl, IH- 
pyrazolyl, l,3-oxa2olyl and isoxazolyl. 
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and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected jfrom halogeno, cyano, nitro, hydroxy, amino, 
carboxy. carbamoyl, sulfamoyl, fomiyl, mercapto, (l-6C)alkyl, (2-8C)aIkenyl, (2-8C)allcynyl, 
(l-.6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alIcynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, 
5 (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl. N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)aIkanoylamino, (3- 
6C)alkenoylamino, N-(l-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(l- 
6C)alkyl-(3-6C)alkynoylamino, N-(l-6C)alkylsulfamoyl, N,N-di-[(l-6C)alkyl]sulfamoyl, 
10 (l-6C)alkanesiilfonylamino, and £i-(l-6C)alkyl-(l-6C)alkanesulfonylamino, or from a group 
of the formula: 

wherein is a direct bond or is selected from O, CO and N(R^), wherein is hydrogen or 
(l-6C)alkyl, andR^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)aIkyl, carboxy-(l-6C)alkyl, 

15 (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 
(l-6C)aIkylamino-(l-6C)alkyl, Nii-di-[(l-6C)alkyl]amino-(l-6C)alkyl, 
(2-6C)alkanoylamino-(l-6C)alkyl, (l-6C)allcoxycarbonylamino-(l-6C)alkyl, 
carbamoyl-(l-6C)alkyl, N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, 
N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, (2-6C)alkanoyl-(l-6C)alkyI or 

20 (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 within a substituent on optionally bears on each said 
CH2 or CH3 one or more (for example 1, 2, or 3) halogeno or (l-6C)alkyl substituents or a 
substituent selected from hydroxy, cyano, amino, (l-4C)alkoxy, (l-4C)alkylamino and di-[(l- 
4C)alkyl]amino; 

25 is selected from hydrogen, (l-6C)alkoxy, (2~6C)alkenyloxy and 

(2-6C)alkynyloxy, 

and wherein any CH2 or CH3 group within a R^ substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents, or a substituent 
selected from hydroxy and (l-6C)alkoxy; 
30 nisO, l,2or3; 

or a phaimaceutically acceptable salt thereof. 
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A further aspect of the present invention is a quinazoline derivative of the formula I 
wherein: 

each of R\ R^, and R'*, which may be the same or different, is selected from 
hydrogen and (l-3C)aIkyl, 
5 and wherein any CH2 or CH3 within any of R\ R^ and R"^ optionally bears on each 

said CH2 or CH3 one or more (for example 1, 2 or 3) halogeno substituents or a substituent 
selected from hydroxy, cyano, (l-3C)alkoxy, amino, (l-3C)alkylamino and di-[(l- 
3C)alkyl]amino; 

R^* and R^*^ are hydrogen; 
10 X is selected from hydrogen, fluoro, chloro, and methoxy; 

R^ is selected from fluoro and chloro; 

Y is selected from O, S and OCH2 (particularly S and OCH2, more particularly 
OCH2); 

is selected from phenyl, 2- ,3- or4-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 
15 thiazol-4-yl, l,3-thiazol-5-yl, IH-pyrazol-S-yl, lH-pyrazol-4-yl, lH-pyrazol-5-yl, IH- 

imidazol-2-yl, lH-imidazol-4-yl, lH-imidazol-5-yl, isoxazol-3-yl, isoxazol-4-yl and isoxazol- 
5.yl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different selected from halogeno, hydroxy, cyano, carboxy, nitro, 
20 amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)aIkenyl, (2-4C)alkynyl, (l-4C)alkylthio, (1- 
4C)allcylsulfmyl, (l-4C)alkylsulfonyl, (2-4C)allcanoyl, N-(l-4C)alkylamino, N,N-di-[(l- 
4C)alkyl] amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, NiN-di-[(l- 
4C)allcyl]carbamoyl, (2-4C)aIkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)aIkyl-(2- 
4C)allcanoylamino, halogeno-(l-4C)aIkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, 
25 cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4G)alkyl, N-(l-4C)aIlcylamino-(l- 
4C)alkyl and N, N-di-[(l-4C)al]cyl]amino-(l-4C)alkyl; 

R^is selected from hydrogen, (l-4C)alkoxy and (l-4C)alkoxy(l-4C)aIk:oxy 
(particularly is hydrogen or methoxy, more particularly R^ is hydrogen); and 
n is 0 or 1 (particularly n is 0); 
30 or a pharmaceutically acceptable salt thereof. 

In one aspect of this embodiment of the invention when n is 1, R^ noay be in an ortho 
position to the NH group. In another aspect of this embodiment of the invention when n is 1, 
R^ is in the ortho position to the Y-Q^ group. 
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According to a further aspect of the mvention there is provided a quinazoline 
derivative of the formula I as hereinbefore defined wherein: 

(i) each of and R^, which may be the same or different, is selected from hydrogen 
and (l-3C)alkyl and R^^ and R^ are hydrogen, or (ii) each of R^ and R^^ which may be the 
5 same or different, is selected from (l-3C)alkyl and R^ and R^*" are hydrogen, or (iu) R^ and 
R^* are hydrogen and each of R^ and R^*, which may be the same or different, is selected 
from (l-3C)alkyI; 

each of and R"*, which may be the same or different, is selected from hydrogen, (1- 
SQalkyl and (2-4C)alkenyl, 
10 and wherein any CH or CH2 or CH3 within any of R^ R\ and R* optionally 

bears on each said CH or CH2 or CH3 one or more (for example 1, 2 or 3) halogeno 
substituents or a substituent selected from hydroxy, cyano, (l-3C)alkoxy, amino, (1- 
3C)alkylamino and di-[(l-3C)alkylamino]; 

X is selected from hydrogen, fluoro, chloro, methyl and methoxy; 
15 R^ is selected from fluoro and chloro; 

Y is selected from O, S and OCH2 (particularly S and OCH2, more particularly 

OCH2); 

is selected from phenyl, 2-,3- or 4-pyridyl, 2-pyrazinyl, l,3-tiiiazol-2-yl, 1,3- 
thiazol-4-yl, l,3-thiazol-5-yl, lH-pyrazol-3-yl, lH-pyrazol-4-yl, lH-pyrazol-5-yl, IH- 
20 imidazol-2-yl, IH-unidazoM-yl, lH-imidazol-5-yl, isoxaz;ol-3-yl, isoxazoM-yl and isoxazol- 
5-yl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)aUcynyl, (l-4C)alkylthio, (1- 
25 4C)alkylsulfmyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)alkylamino, N, N-di-[(l- 
4C)alkyl]amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, N, N-di-[(l- 
4C)alkyl]carbamoyl, (2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2- 
4C)alkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, 
cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, N-(l-4C)alkylamino-(l- 
30 4C)alkyl and £L N-di-[(l-4C)alkyl]amino-(l-4C)alkyl; 

R^ is selected from hydrogen, (l-4C)alkoxy and (l-4C)alkoxy(l-4C)alkoxy 
(particularly R^ is hydrogen or methoxy, more particularly R^ is hydrogen); and 
n is 0 or 1 (particularly n is 0); 
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or a pharmaceutically acceptable salt thereof. 

In one aspect of this embodiment of the invention when n is 1, may be in an ortho 
position to the NH group, bi another aspect of this embodiment of the invention when n is 1, 
is in the ortho position to the Y-Q* group. 
5 According to a further aspect of the invention there is provided a qumazoline 

derivative of the formula I as hereinbefore defined wherein: 

each of and R^ is selected from hydrogen and methyl, provided that R^ and R^ are 
not both methyl; 

each of R^ and R^ which may be the same or different, is selected from hydrogen and 
10 (l-3C)al]cyl; 

and wherein any CH2 or CH3 within any of R^ and R* which is not attached to a 
nitrogen atom optionaUy bears on each said CH2 or CH3 one or more (for example 1, 2 or 3) 
halogeno substituents or a substituent selected from hydroxy, cyano, amino, (1- 
3C)alkylamino and di-[(l-3C)aUcyl]amino; 
15 R^^ and R^* are hydrogen; 

X is selected from hydrogen, fluoro, chloro, and methoxy; 

Y is selected from S and OCH2; 

QMs selected from phenyl, 2.pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl, 
l,3-thiazol-5-yl, lH-pyrazol-3-yl, lH-imidazol-2-yl and isoxazol-3-yl, 
20 and wherein optionaUy bears 1 or 2 substituents, which may be the same or 

different, selected from selected from halogeno, hydroxy, cyano, nitro, (l-4C)alkyl and (1- 
4C)alkoxy (particularly optionally bears 1 or 2 substituents, which may be the same or 
different, selected from selected from fluoro and (l-4C)al]cyl); 
R^is hydrogen; and 
25 n is 0; 

or a pharmaceutically acceptable salt thereof. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I as hereinbefore defined wherein: 

(i) each of and is selected ftom hydrogen and methyl, provided that R and R" 
30 are not both methyl, and R^" and R** are hydrogen, or (ii) R^ and R^" are methyl and R* and 
R^ are hydrogen, or (iii) R^ and R^" are hydrogen and R* and R** are methyl; 

each of R' and R", which may be the same or different, is selected firom hydrogen, (1- 
3C)alkyl and (2-4C)alkenyl; 
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and wherein any CH or CH2 or CH3 within any of and R''" which is not attached to a 
nitrogen atom optionally bears on each said CH or CH2 or CH3 one or more (for example 1, 2 
or 3) halogeno substituents or a substituent selected from hydroxy, cyano, amino, (1- 
3C)aIkylamino and di-[(1.3C)alkyl]amino; 
5 X is selected from hydrogen, fluoro, chloro, methyl and methoxy; 

Y is selected from O, S and OCH2 (particularly S and OCH2, more particularly OCH2); 
Q^is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thia2ol-2-yl, l,3-thiazol-4-yl, 

l,3-thia2ol-5-yl, lH-pyrazol-3-yl, lH-imidazol-2-yl and isoxazol-3-yl, 

and wherein optionally bears 1 or 2 substituents, which may be the same or 
10 different, selected from selected from halogeno, hydroxy, cyano, nitro, (l-4C)alkyl and (1- 

4C)aIlcoxy (particularly optionally bears 1 or 2 substituents, which may be the same or 

different, selected from selected from fluoro and (l-4C)alkyl); 
R^is hydrogen; and 
nisO; 

15 or a pharmaceutically acceptable salt thereof. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I as hereinbefore defined wherein: 

each of R^, R^ R^ and R"*, which may be the same or different, is selected from 
hydrogen and (l-3C)alkyl, 
20 and wherein any CH2 or CH3 within any of R\ R^, R^ and R"^ optionally bears on each 

said CH2 or CH3 one or more (for example 1, 2 or 3) halogeno substituents or a substituent 
selected from hydroxy, cyano, (l-3C)alkoxy, amino, (l-3C)alkylamino and di-[(l- 
3C)allcyl]amino; 

R^^ and R-^ are hydrogen; 
25 . X is selected from hydrogen and halogeno; 

Y is selected from S and OCH2; 

is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl and 3-isoxazolyl, 
and wherein optionally bears one or more substitueiits (for example 1, 2, or 3), 
which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
30 amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)aIkenyl, (2.4C)alkynyl, (l-4C)alkylthio, (1- 
4C)alkylsulfmyl, (l-4C)alkylsuIfonyl, (2-4C)alkanoyl, N-(l-4C)alkylanDdno. N, N-di-[(l- 
4C)alkyl]amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, N, N-di-[(l- 
4C)alkyI]carbamoyl, (2-4C)alkanoyloxy, (2.4C)alkanoylamino, N-(l-4C)alkyl-(2- 
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4C)alkanoylamino, halogeno-(l-4C)alkyl. hydroxy-(l-4C)alkyl. (l-4C)alkoxy-(l-4C)alkyl, 
cyano-(l-4C)alkyl, amino-(l4C)alkyl,H-(l-4C)alkylainino-(l-4Qalkyl andlili-di-[(l- 
4C)aUcyl]aniino-(l-4C)alkyl; 

R*is hydrogen; and 
5 n is 0; 

or a pharmaceutically acceptable salt thereof. 

According to a further aspect of the invention thrare is provided a quinazoline 
derivative of the formula I as hereinbefore defined wherein: 

(i) each of and R^, which may be the same or different, is selected from hydrogen 
10 and (l-3C)aIkyl and R^" and R^ are hydrogen, or (ii) each of B} and R^, which may be the 
same or different, is selected from (l-3C)alkyl and R* and R*" are hydrogen, or (iii) R^ and 
R*" are hydrogen and each of R^ and R^% which may be the same or different, is selected 
from(l-3C)alkyl; 

each of R' and R'', which may be the same or different, is selected from hydrogen, (1- 
15 3C)alkyl and (2-4C)alkenyl, 

and wherein any CH or CHi or CH3 within any of R\ R^ R^, and R* 
optionally bears on each said CH or CH2 or CH3 one or more (for example 1, 2 or 3) halogeno 
substituents or a substituent selected from hydroxy, cyano, (l-3C)alkoxy, amino, (1- 
3C)alkylamino and di-[(l-3C)alkyl]amino; 
20 X is selected from hydrogen, (l-4)alkyl and halogeno; 

Y is selected from O, S and OCH2 (particularly S and OCH2, more particularly OCH2); 
is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-UDQidazol-2-yl, l,3-thiazol-4-yl, 
13-thiazol-5-yl and 3-isoxazolyl, 

and wherein optionally bears one or more substituents (for example 1, 2, or 3), 
25 which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy. (2-4C)alkenyl, (2-4C)alkynyl. (l-4C)alkylthio, (1- 
4C)alkylsulfinyl, (l-4C)alkylsulfonyl, (2-4Qalkanoyl, N-(l-4C)alkylamino, N,M-di-[(l- 
4C)alkyl]amino. (l-4C)alkoxycarbonyl, carbamoyl, H-(l-4C)alkylcarbamoyl, N, N-di-[(l- 
4C)alkyl]carbamoyl, (2-4C)alkanoyloxy, (2-4C)alkanoylamino, H-(l-4C)alkyl-(2- 
30 4C)alkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)a]kyl, 
cyano-(l-4C)alkyl, amino-(l-4C)alkyl,N-(l-4C)alkylamino-(l-4C)alkyl andN,N-di-[(l- 
4C)alkyl]amino-(l-4C)alkyl; 
R*is hydrogen; and 
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n is 0; 

or a phaimaceutically acceptable salt thereof. 

According to a further aspect of the invention there is provi<fed a quinazoline 
derivative of the formula I as hereinbefore.defined wherein: 
5 (i) each of B} and R^, which may be the same or different, is selected from hydrogen 

and (l-3C)alkyl and R^'" and R"^ are hydrogen, or (ii) each of R^ and R**, which may be the 
same or different, is selected from (l-3C)alkyl and and R** are hydrogen, or (iii) R* and 
R*" are hydrogen and each of R^ and R^% which may be the same or different, is selected 
from (l-3C)alkyl; 

10 each of R' and R'*, which may be the same or different, is selected from hydrogen, (1- 

3C)alkyl and (2-4C)alJcenyl, 

and wherein any CH or CH2 or CH3 within any of R\ R\ R^, and R 
optionally bears on each said Ch or CH2 or CH3 one or more (for example 1, 2 or 3) halogeno 
substituents or a substituent selected from hydroxy, cyano, (l-3C)alkoxy, amino, (1- 
15 3C)alkylammo and di-[(l-3C)alkyl]amino; 

X is selected from methyl and chloro; 

Y is selected from O, S and OCH2 (particularly S and OCH2, more particularly OCH2); 
is selected from phenyl, 2-pyiidyl. 2-pyrazinyl, lH-imidazol-2-yl, l,3-thiazol-4-yl. 
l,3-thiazol-5-yl and3-isoxazolyl, 
20 and wherein optionally bears one or more substituents (for example 1 , 2, or 3), 

which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl. (l-4C)alkylthio, (1- 
4C)alkylsulfmyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)al]cylamino, fLN-di-[(l- 
4C)alkyl]amino, (l-4C)alkoxycaibonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, N, N-di-[(l- 
25 4C)alkyl]carbamoyI, (2-4C)aIkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2- 

4C)alkanoylamino. halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl. 
cyano-(l-4C)alkyl, amino-(l-4C)alkyl, N-(l-4C)alkylamino-(l-4Qalkyl andN.N-di-[(l- 
4C)alkyl]amino-(l-4C)alkyl; 
R'is hydrogen; and 
30 n is 0; 

or a phaimaceutically acceptable salt thereof. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I as herembefore defined wherein: 
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is (l-3C)alkyl; 
is hydrogen; 

is selected from hydrogen and (l-3C)alkyl; 
R"* is selected from hydrogen and (l-3C)alkyl; 
5 and wherein any CH2 or CH3 within any of R\ and R* which is not attached to a 

nitrogen atom optionally bears on each said CH2 or CH3 one or more (for example 1, 2 or 3) 
halogeno substituents or a substituent selected from hydroxy, cyano, amino, .(1- 
3C)a]lcylamino and di-[(l-3C)alkyl]amino; 
R** and R^ are hydrogen; 
10 X is selected from hydrogen and chloro; 

Y is selected from S and OCH2; and 

is selected from phenyl. 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl and 3-isoxazolyl, 
and wherein optionally bears one or more substiments (for example 1, 2; or 3), 
which may be the same or different, selected from halogeno. hydroxy, cyano, carboxy, nitro. 
15 amino. (l-4C)alkyl. (l-4C)alkoxy. (2-4C)alkenyl. (2-4C)alkynyl, (l-4C)alkylthio, (1- 
4C)alkylsulfinyl. (l-4C)al]cylsulfonyl. (2-4C)alkanoyl. N-(l-4C)allcylamino, N,N-di-[(l- 
4C)alkyl]amino. (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, N, N-di-[(l- 
4C)alkyl]carbamoyl. (2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2- 
4C)al]canoylamino. halogeno.(l-4C)al]cyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, 
20 cyano.(l-4C)aikyl, amino-(l-4C)alkyl. Ii-(l-4C)alkylamino-(l-4C).alkyl and£LIi-di-[(l- 
4C)alkyl]amino-(l-4C)al]cyl; 
R^is hydrogwi; and 
nisO; 

or a phaimaceutically acceptable salt thereof . 
25 According to a fiirther aspect of the invention there is provided a quinazoline 

derivative of the formula I as hereinbefore defined wherein: 

(i) R* is (l-3C)alkyl and R^ R^* and R'"* are hydrogen, or (ii) each of R' and B}\ 
which may be the same or different, is selected from (l-3C)alkyl and R' and R^'' are 
hydrogen, or (iu) R^ and R^" are hydrogen and each of R^ and R^ which may be the same 
30 or different, is selected from (l-3C)alkyl; 

r' is selected from hydrogen and (l-3C)a]kyl; 

R* is selected from hydrogen, (l-3C)alkyl and (2-4C)alkenyl; 
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and wherein any CH or CH2 or CH3 within any of R\ and R" which is not attached 
to a nitrogen atom optionaUy bears on each said CH or CH2 or CH3 one or more (for example 
1, 2 or 3) halogeno substituents or a substituent selected ftom hydroxy, cyano, amino, (1- 
3C)alkylaimno anddi-[(l-3C)a]kyllamino; 
5 X is selected from methyl and chloro; 

Y is selected from O, S and OCH2 (particularly S and OCH2. more particularly OCH2); 

is selected from phenyl, 2-pyridyl, 2-pyra2dnyl, lH-imidazol-2-yl, l,3-thiazol-4-yl, 
l,3-thia2ol-5-yl and 3-isoxazolyl, 

and wherein optionally bears one or more substituents (for example 1, 2, or 3), 
10 which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkylthio, (1- 
4C)alkylsulfmyl, (MQalkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)alkylamino, N,N-di-[(l- 
4C)alkyl]amino, (MQallcoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, N, N-di-[(l- 
4C)alkyl]carbamoyl, (2-4C)alkanoyIoxy, (2-4C)alkanoylanuno, N-(l-4C)alkyl-(2- 
15 4C)alkanoylaimno, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)aIkoxy-(l-4C)alkyl, 
cyano-(l-4C)alkyl, anuno-(l-4C)alkyl,N-(l-4C)alkylamino-(l-4C)alkyl andN.N-di-[(l- 
4C)alkyl]amino-(l-4C)alkyl; 
R'^is hydrogen; and 
n is 0; 

20 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present mvention is a quinazoUne derivative of the 
formula I wherein: 
R^ is methyl 

R^ R*" and R^ are hydrogen; 
25 R' is selected from hydrogen and methyl; 

R" is selected from hydrogen, methyl, ethyl and 2-hydroxyethyl; 
X is selected from hydrogen and chloro; 

Y is selected from S and OCH2; 

is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imida2ol-2-yl and 3-isoxazolyl, 
30 and wherein optionally bears one or more substituents (for example 1 , 2, or 3), 

which may be the same or different, selected from halogeno (such as fluoro or chloro) and (1- 
4C)alkyl (such as methyl); 
R* is hydrogen; and 
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n is 0; 

or a phannaceutically acceptable salt thereof. 

Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein: 

5 (i) is methyl and R^ R''* and are hydrogen, or (u) R^ and R^^ are methyl and 

and R^" are hydrogen, or (ui) and R^ are hydrogen and R^ and R^*^ are methyl; 
R^ is selected from hydrogen, ethyl and methyl; 

R^ is selected from hydrogen, methyl, ethyl, propenyl, 2-methoxyetiiyl and 2- 
hydroxyethyl; 
10 X is selected from methyl and chloro; 

Y is selected from O, S and OCH2 (particularly S and OCH2, more particularly OCH2); 
is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl, l,3-thiazol-4-yl, 

l,3-thiazol-5-yl and 3-isoxazolyl, 

and wherein optionaUy bears one or more substituents (for example 1, 2, or 3), 
15 which may be the same or different, selected from halogeno (such as fluoro or chloro) and (1- 
4C)alkyl (such as methyl); 

R^is hydrogen; and 

n is 0; 

or a phannaceutically acceptable salt thereof. 
20 Another embodiment of the present invention is a quinazoline derivative of the 

formula I wherein: 

each of R^ and R^ which may be the same or different, is selected from hydrogen and 
methyl; 

R^ is selected from hydrogen and methyl; 
25 R"* is selected from hydrogen, methyl, ethyl and 2-hydroxyethyl; 

R^* and R^ are hydrogen; 
X is selected from hydrogen and chloro; 
Y is selected from S and OCH2; 

is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl and 3-isoxazolyl, 
30 and wherein optionaUy bears one or more substituents (for example 1, 2, or 3), 

which may be the same or different, selected from halogeno (such as fluoro or chloro) and (1- 
4C)alkyl (such as methyl); 
R^is hydrogen; and 
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n is 0; 

or a pharmaceutically acceptable salt thereof. 

Particular values for in this embodiment include, for example, 3-fluorophenyl, 2- 
pyridyl, 2-pyrazinyl, l-methyl-lH-imidazol-2-yl and S-meftiyl-S-isoxazolyl. 
5 Another embodiment of the present invention is a quinazoline derivative of the 

formula I wherein: 

(i) each of and which may be the same or different, is selected from hydrogen 
and methyl and R^^ and R^^ are hydrogen, or (ii) R^ and R^'* are methyl and R^ and R^'^ are 
hydrogen, or (iii) R^ and R^^ are hydrogen and and R^^ are methyl; 
10 R^ is selected from hydrogen, ethyl and methyl; 

R'* is selected from hydrogen, methyl, ethyl, propenyl, 2-methoxyethyl and 2- 
hydroxyethyl; 

X is selected from methyl and chloro; 

Y is selected from O, S and OCH2 (particularly S and OCH2, more particularly OCH2); 
15 is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl, l,3-thiazpl-4-yl, 

l,3-thiazol-5-yl and 3-isoxazolyl, 

and wherein optionally bears one or more substituents (for example 1, 2, or 3), 
which may be the same or different, selected from halogeno (such as fluoro or chloro) and (1- 
4C)alkyl (such as methyl); 
20 R^ is hydrogen; and 

n is 0; 

or a pharmaceutically acceptable salt thereof. 

Particular values for in this embodiment include, for example, 3-fluorophenyl, 2- 
pyridyl, 2-pyrazinyl, l-methyl-lH-imidazol-2-yl, l,3-thiazol-4-yl, l,3-thiazol-5-yl and 5- 
25 methyl-3-isoxazolyL 

Another embodiment of the present invention is a qumazoline derivative of the 

formula I wherein: 

R* and R^ are both hydrogen, or R^ is hydrogen and R^ is methyl, or B} is methyl and 
R^ is hydrogen; 
30 R^ is methyl; 

R'* is selected from hydrogen, methyl, ethyl and 2-hydroxyethyl; 

R^** and R^ are hydrogen; 

X is selected from hydrogen and chloro; 
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Y is selected from S and OCH2; 

is selected from phenyl, 2.pyridyl. 2-pyrazinyl, lH-imidazol-2-yl and S-isoxazolyl, 
and wherein optionaUy bears 1 or 2 substituents, which may be the same or 
different, selected from halogeno and (l-4C)alkyl; 
5 R^is hydrogen; and 

nisO; 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a quinazoline derivative of the 

formula I wherein: 

10 (i) RS R^ and R^" are hydrogen, or (ii) R\ R^* and R^* are hydrogen and R^ is 

methyl, or (iii) R' is methyl and R^ R' and R^*^ are hydrogen, or (iv) R' and R^" are methyl 
and R^ and R^^ are hydrogen, or (v) R^ and R^" are hydrogen and R^ and R^* are methyl; 

R^ is methyl; 

R"* is selected from hydrogen, methyl, ethyl, propenyl, 2-methoxyethyl and 2- 
15 hydroxyethyl; 

X is selected from methyl and chloro; 

Y is selected from O, S and OCH2 (particularly S and OCH2, more particularly OCH2); 
is selected from phenyl, 2-pyridyl, 2-pyrazinyl, lH-imidazol-2-yl, l,3-thiazol-4-yl, 
l,3-thiazol-5-yl and 3-isoxazolyl, 
20 and wherein optionaUy bears 1 or 2 substituents, which may be the same or 

different, selected from halogeno and (l-4C)alkyl; 
R^ is hydrogen; and 
n is 0; 

or a pharmaceutically acceptable salt thereof. 
25 In several of those embodiments of the present invention hereinbefore described, R 

and/or may be selected from hydrogen. However, in a particular aspect of those 
embodiments of the invention, neither R^ nor R"^ is hydrogen. 

Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein: 
30 R^ is selected from hydrogen and methyl; 

R^ R^* and R^^ are hydrogen; 
R^ is methyl; 

R"* is selected from methyl, ethyl and 2-hydroxyetiiyl; 
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X is selected from hydrogen and cUoro; 
YisOCH2; 

is selected from phenyl, 2-pyridyl and 2-pyrazinyl. 
and wherein optionally bears 1 or 2 substituents. which may be the same or 
5 different, selected from halogeno (such as fluoro or chloro) and (l-4C)alkyl (such as methyl); 

R^is hydrogen; and 
n is 0; 

or a phannaceutically acceptable salt thereof. 

Another embodiment of the present invention is a quinazoUne derivative of the 

10 foraiula I wherein: 

(i) is selected from hydrogen and methyl and R^ R^^ and R^ are hydrogen, or (u) 
R^ and R^^ are hydrogen and R^ and R^ are methyl, or (iii) R^ and R^^ are methyl and R^ 
and R^^ are hydrogen; 

R^ is methyl; 

15 R^ is selected from methyl, ethyl, propenyl, 2-methoxyethyl and 2-hydroxyethyl; 

X is selected from methyl and chloro; 
YisOCHz; 

is selected from phenyl, 2-pyridyl and 2-pyrazinyl, 
and wherein optionally bears 1 or 2 substituents, which may be the same or 
20 different, selected from halogeno (such as fluoro or chloro) and (l-4C)alkyl (such as methyl); 
R*^ is hydrogen; and 
n is 0; 

or a phannaceutically acceptable salt thereof. 

Another embodiment of the present invention is a quinazoline derivative of the 

25 fonnula I wherein: 

R^ and R' are both hydrogen, or R' is hydrogen and R' is methyl, or R' is methyl and 

R^ is hydrogen; 

R^ is methyl; 

R** is selected from methyl, ethyl and 2-hydroxyethyl; 
30 R^"* and R^ are hydrogen; 

X is selected from hydrogen and chloro; 
Yis OCH2; 
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is phenyl which optionaUy bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro or chloro (for example is 3-fluorophenyl); 
R^'is hydrogen; and 
nis 0; 

5 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a qumazoline derivative of the 

formula I wherein: 

(i) R\ and R^^ are hydrogen, or (ii) R\ R^^ and R^* are hydrogen and R* is 

methyl, or (iii) R^ is methyl and R'% R^ and R^" are hydrogen, or (iv) R^ and R^ are 
10 hydrogen and R' and R^^ are methyl, or (v) R' and R^' are methyl and R^ and R^ are 
hydrogen; 

R^ is methyl; 

R^ is selected from methyl, ethyl, propenyl, 2-methoxyethyl and 2-hydroxyethyl; 
X is selected from methyl and chloro; 

15 YisOCHa; 

is phenyl which optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro or chloro (for example is 3-fluorophenyl); 
R^is hydrogen; and 
nis 0; 

20 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a quinazoline derivative of the 

formula! wherein: 

(i) R^ and R^ are both hydrogen, 
R^ and R"* are methyl, 

25 and X is hydrogen, or 

(ii) R^ and R^ are both hydrogen, 
R^ is methyl, 

R"* is 2-hydroxyethyl 
and X is chloro, or 
30 (iii) R^ is methyl, 

R^ is hydrogen, 

R^ and R"* are methyl, 

and X is chloro, or 
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(iv) B} is hydrogen. 



is methyl, 
and R"* are methyl, 
and X is chloro, or 
5 (v) RMs methyl, 

is hydrogen, 
R^ and R"* are methyl, 
and X is methoxy, or 
(vi) B} and R^ are hydrogen, 
10 R^ and R"* are methyl, 

and X is methoxy; 
R^^ and R^ are hydrogen; 
Y is selected from O and OCH2; 

is phenyl which optionally bears 1 or 2 substituents, which may be the same or 
15 different, selected from fluoro or chloro; 
R^is hydrogen; and 
n is 0; 

or a pharmaceutically acceptable salt thereof. 

In particular, in embodiments (i), (ii), (iii) and (iv) above, may be 3-fluorophenyl 
20 and/or Y may be OCH2, In embodiments (v) and (vi) above, may be phenyl and/or Y may 
beO. 

Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein: 

(i) R\ R^"", R^ and R^"" are hydrogen, or (u) R* is methyl and R^% R^ and R^^ are 
25 hydrogen, or (iii) R^ is methyl and R\ R^ and R^ are hydrogen, or (iv) R^ and R^"* are 
methyl and R^ and R^ are hydrogen; 

R^ is selected from methyl and ethyl (in particular methyl); 
R"* is selected from methyl, ethyl, propenyl, 2-methoxyethyl and 2-hydroxyethyl (in 
particular methyl and 2-methoxyethyl); 
30 X is selected from chloro and methyl; 

Yis OCH2; 

is selected from 2-pyridyl and 2-pyrazinyl, 
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and wherein optionally bears 1 or 2 substituents, which may be the same or 
different, selected from halogeno and (l-4C)alkyl (particularly is selected from 2-pyxidyl 
and 2-pyrazinyl); 

R^is hydrogen; and 
5 n is 0; 

or a phaimaceutically acceptable salt thereof. 

In this embodiment, X is particularly chloro and/or and R"^ are botii methyl. 
In this embodiment, particular substituents which are optionally present on Q are 
selected from fluoro, chloro and (l-4C)alkyl, more particularly fluoro, and methyl. 
10 In this embodiment when is 2-pyrazinyl, suitably (ii) is methyl and B}\ R^ and 

R^^ are hydrogen. 

In this embodiment when is 2-pyridyl, suitably (ii) R^ is metiiyl and R^^ R^ and 
R^^ are hydrogen or (iii) R^ and R^^ are methyl and R^ and R^ are hydrogen. 
In tills embodiment when is 2-pyridyl, suitably X is chloro. 
15 Another embodiment of tiie present invention is a quinazoline derivative of the 

formula I wherein: 

R\ R^ and R^^ are hydrogen, 
R^ and R"^ are methyl; 
X is selected from chloro and methyl; 
20 Y is selected from O and OCH2; 

is selected from 2-pyridyl and 2-pyrazinyI, 
and wherein optionally bears 1 or 2 substituents, which may be the same or 
different, selected from halogeno and (l-4C)alkyl; 
R* is hydrogen; and 
25 n is 0; 

or a pharmaceutically acceptable salt thereof. 
In tills embodiment, in particular X is chloro and/or Y is O and/or is 2-pyridyl. 

Anotiier embodiment of tiie present invention is a quinazoline derivative of tiie 
formula I wherein: 

30 (i) R\ R^^ R^ and R^ are hydrogen, or (ii) R*, R^^ and R^ are hydrogen and R^ is 

metiiyl, or (iu) R* is methyl and R^^ R^ and R^ are hydrogen; 
R' is methyl; 



wo 2004/093880 

PCT/GB2004/001713 

-45- . 

is selected from methyl, ethyl, propenyl, 2-methoxyethyl and 2-hydroxyethyl 
(particularly is methyl); 
X is chloro; 
YisS; 

5 is lH-imida2ol-2-yI and wherein optionally bears 1 or 2 substituents, which 

may be the same or different, selected from (l-4C)alkyl (particularly is 1-methyHH- 
iniidazol-2-yl); 

R^is hydrogen; and 

nis 0; 

10 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein: 

(i) R\ r2 and R^ are hydrogen, or (ii) R^ is methyl and R^% R^ and R^^ are 
hydrogen, or (iii) R^ and R^^ are hydrogen and R^ and R^^ are methyl; 
15 R^ is methyl; 

R^ is selected from methyl, ethyl, propenyl, 2-methoxyethyl and 2-hydroxyethy 
(particularly methyl); 

X is selected from chloro and methyl; 
Yis OCH2; 

20 is 1,3-thiazolyI (particularly l,3-thiazol-4-yl or l,3-thiazol-5.yl); 

R^is hydrogen; and 
n is 0; 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a quinazoline derivative of the 
25 formula I wherein: 

(i) R\ r2 and R^^ are hydrogen, or (ii) R^ is methyl and R^% R^ and R^^ are 
hydrogen, or (iii) R^ and R^^ are hydrogen and R^ and R^ are methyl; 
R^ is methyl; 

R' is selected from methyl, ethyl, propenyl, 2-methoxyethyl and 2-hydroxyethyl 
30 (particularly methyl); 

X is selected from chloro. metiioxy and methyl; 
Yis OCH2; 
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is 3-isoxazolyl and wherein optionally bears 1 or 2 substituents, which may be 
the same or different, selected from (l-4C)alkyl (particularly is 5-methyl-isoxazol-3-yl); 
R^is hydrogen; and 
n is 0; 

5 or a pharmaceutically acceptable salt thereof. 

Further particular compounds of the invention are, for example, one or more 
quinazoline derivatives of the formula I selected from: 

4-(3-Chloro-4-(2-pyridyhnethoxy)aniHno>5-(2dimethylaniinoethoxy)quinazoUn 
4-(3"CUoro-4-(2-pyridylmethoxy)aiiilino)-5-(2-dimethylamino-l-methylethoxy)quinazoto^ 
10 4-(3-CWoro-4-(l-methyl-lfl'-imida2ol-2-ylthio)anilino>5-(2- 
dimethylaminoethoxy)quinazoline; 

4-(3-Chloro-4-(l-methyl-l/^imida2ol-2-ylthio)ani]ino)-5-(2-dimethylamino-2- 
methylethoxy)quinazoline; 

4-(4-(3-Huoroben2yIoxy)anilino)-5-(2-dimethylaminoethoxy)quinazoline; 
15 4<4-(3-Huorobenzyloxy)anilino)-5-(2-dimethylamino-l-methylethoxy)quinazoline; 
4-(3-Chloro*4-(2-pyra2inylmethoxy)amlino)-5-(2-dimethylaminoethoxy)quinazolin^ 
4-(3-Chloro-4-(2-pyra2inylmethoxy)ani]ino)-5-(2'dimethylamino-l- 
methylethoxy)quinazoline; 

4-(3-Chloro-4-(5-methylisoxazol-3-yhnethoxy)anilino)-5-(2- 
20 dimethylaminoethoxy)quinazoline; 

4-(3-Chloro-4-(5-methyUsoxazol-3-ylmethoxy)anihno)-5-(2-dimethylaniino-l- 
methylethoxy)quinazoIine; 

4-(3-ChIoro-4-(3-fluorobenzyloxy)amUno)-5-(2<N-ethyl-N- 
methylamino)ethoxy)quinazoline; 
25 4-(3-Chloro-4-(3-fluorobenzyloxy)anilino)-5-(2-dimethylaminoethoxy)quinazoline; 
4-(3-Chloro-4-(3-fluorobenzyloxy)anilino)-5-[2-(N-(2-hydroxyethyl)-N- 
methylamino)ethoxy]quinazoIine; 

4-(3-Chloro-4-(2-pyridylmethoxy)anilino)- 5-(2-(N-ethyl-N- 
methylamino)ethoxy)quinazoline; 
30 4-(3-ChIoro-4-(2-pyridybnethoxy)anilino)- 5-(2-(N-(2-hydroxyethyl)-N- 
methylamino)ethoxy)quina2oline; 

4-(3-Chloro-4-(3-fluorobenzyloxy)anilino)-5-(2-dimethylamino-2-methylethox^^^ 
4-(3-Chloro-4-(2-pyridyhmethoxy)aniUno)"5-(2-dimethylamino-2-methylethoxy)^^ 



wo 2004/093880 PCT/GB2004/001713 

-47- 

//43-Cmoro-4-(13-thia2ol-4-ylmetlioxy)phenyl].5-[2-(dm^^^ 
amine; 

iV-[3-Chloro-4-(pyridin-2-yIoxy)phenyI]-5-[2-(dimeA^^ 
iV^[3-ChIoro-4-(pyrazin-2-ylmethoxy)phenyl]-^^ 
5 methyIellioxy]quinaizolin-4-amine; 

^^{3-Cmoro-4-[(3-fluorobenzyl)oxy]phenyl}-5-[(lS).2-(dim^ 
methylethoxy]quinazolin-4-amine; 
iV-[3-adoro-4-(pyridin-2-ylmethoxy)phenyl]-5-[(l/?>^^ 
methylethoxy]quinazolin-4-amine; 
10 iV-[3-CMoro-4-(l,3.thiazol-4-ylmethoxy)phenyl]"5-[(li^^^^ 
methylethoxy]quinazolin-4-aimne; 

iV-[3-CWoro-4-(pyrazin-2-ylmelhoxy)phenyl]-5-[(li?>2K 
methylethoxy]quinazolin-4-amine; 

^'-{3-CMoro-4-[(3-fluorobenzyl)oxy]phenyl}-5-[(li?)-2-(dimeth^^ 
15 methylethoxy]quina2olin-4-aimne; 

iV-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-[2<dimethyl^ 
methylpropoxy]quinazolin-4-aimne; 

iV-[3-Chloro-4-(13-thiazol-4-ylmethoxy)phenyl]-5-[2-(dimeto^^ 
methylpropoxy]quinazolin-4-amine; 

20 iV-{3-Chloro.-4-[(5-methylisoxazol~3-yl)methoxy]phenyl}-5-[2<dimethy 
methylpropoxy]quinazolin-4-amine; 

542-(Dimethylamino)ethoxy]-/^-[3-methyl-4-(pyrid^^ 
amine; 

5.[2-(Dimethylamino)ethoxy]-iV-[3-methyl-4-(l,3«tWazol-4-yto^^ 
25 amine; 

5-[2-(Dimethylamino)ethoxy]-Ar-{3-methyl-4-[(5-methyUsoxazol-3- 
yI)methoxy]phenyl }quinazolin-4-amine; 

54(l/?)-2'(DimethyIamino)-l-methylethoxy]-iV^-[3-methyl-4-(pyrid 
ylmethoxy)phenyl]quinazolin-4-amine; 

30 5-[(li?)-2-(Dimethylamino)4-methylethoxy]-A^[3-methyl-4-(pyrazin^^^ 
ylmethoxy)phenyl]quina2olin-4-aimne; 

5-[(lJ?)-2-(dimethylamino)-l.methylethoxy]-iV-[3-methyl-4-(13-fc^ 
ylmethoxy)phenyl]quinazoIin-4-amine; 
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5-[(li?)-2-(IMmethylaimno)-l-methyletlioxy]-//-{3-m^ 
yl)methoxy]pheiiyl } quina2olin-4-aiidne; 
5-[2-(dimethylaimno)-2-methylpropoxy]-iV-[3-methyM^ 
ylmethoxy)phenyl]quinazolin-4-aiiiine; 
5 5-[2-(Dimethylamino)ethoxy]-iV-{3-methoxy-4-[(5-methyUsoxaz 
yl)methoxy]phenyl}quinazolin-4-aniine; 
5-[2-(Dimethylamino)ethoxy]-iV-[3-methoxy-4-(pyrazin-^ 
amine; 

5-[2-(Dimethylamino)etJioxy]-iV-[3-fluoro-4-(13-thiazol-5-yto^ 
10 amine; 

i\^[3-CMoro-4-(pyridin-2-ylmethoxy)phenyl]-5-[(15)-2-(dimethylan^ 
methylethoxy]quinazolin-4-amine; 
iV-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-{[(25)-2- 
(dimethylamino)propyl]oxy } quinazolin-4-amine; 
15 iV-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-{ [(2/?)-2- 
(dimethylamino)propyl]oxy}quinazolin-4-amine; 
5-{2-[AUyl(methyl)amino]ethoxy}-iV-[3-cMoro-^-(pyridin-2-yltnefe^ 
amine; 

2-[{2-[(4-{[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]aimno}quinazolin-5- 
20 yl)oxy]ethyl}.(ethyl)amino]ethanol; 

Ar-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-{(15)-2-[(2-methoxyethy^ 
methylethoxy } quinazolin-4-amine; 

iV-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5- { (li?)-2-[etfayl(me&^^ 
methylethoxy } quina2olin-4-amine; 
25 5-{(li?)-2-[AUyl(methyl)amino]4-methylethoxy}-iV-[3-cmoro-4-(pyridin-^^ 
ylmethoxy)phenyl]quinazolin-4-amine; 

5-{(15)-2-[AUyl(methyl)amino]4-methylethoxy}-iV-[3-cmoro-4-{pyridin^^^ 
ylmethoxy)phenyl]quinazolin-4-amine; 
//-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-5-{[(25)-2- 
30 (dimethylamino)propyl]oxy}quinazolin-4-aniine; 

iV-{3-Chloro-4-[(3-fluorobenzyl)oxy3phenyl}-5-{[(2/?)-2- 
(dimethylamino)propyl]oxy}quinazolin-4-amine; 
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A/^-{3-CMoro-4-[(l-methyl-m-imida2ol-2-yl)thio]phenyl}-5-{[(2S)-2- 
(dimethylaimno)piopyl]oxy}quina2olin-4-anune; 

iV^{3-Cmoro-4-[(l-methyl-m-imidazoI-2-yl)tWo]phenyl}-5-{[(2/?>^^ 
(dmethyIamino)propyl]oxy}quinazolin-4-amiiie; 

5 ^-{3<:moro-4-[(l-methyl-m-iimdazol-2-yl)thio]phenyl}-5-[(li?>2-(to^ 
methylethoxy]quinazolin-4-amiQe; 

5-[2-(Dime%lamino)-l-methylethoxy]-^-(3-methoxy-4-phenoxyphenyl)qui^ 

5-[2-CDimethylammo)-l-methylethoxy]-N-(3-methoxy-4-phenoxyphenyl)qm^ 
and 

10 A^-t3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-[2-(dimethylamino)-l,l- 
dimethylethoxy]quinazolin-4-anime; 
or a phannaceutLcally acceptable acid addition salt thereof. 

A quinazoline derivative of the fonnula I, or a pharmaeeutically-acceptable salt 
thereof, may be prepared by any process known to be applicable to the preparation of 
15 chemically-related compounds, for example the processes described in W096/151 18 and 
WO97/30034. Siich processes, when used to prepare a quinazoUne derivative of the formula I 
are provided as a further feature of the invention and are illustrated by the foUowing 
representative process variants in which, unless otherwise stated, R\ B}\ R^, R^, R^, R* R^ 
R^ X, Y, n and have any of the meanings defined hereinbefore. Necessary starting 
20 materials may be obtained by standard procedures of organic chemistry. The preparation of 
such starting materials is described in conjunction with the following representative process 
variants and within the accompanying Examples. Alternatively necessary starting materials 
are obtainable by analogous procedures to those illustrated which are within the ordinary skill ' 
of an organic chemist. 

25 Process (a) The reaction, conveniently in the presence of a suitable base, of a quinazoline of 
the fonnula II: 

("5)0 

















n 
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wherein R^, R^, Q^, X, Y and n have any of the meanings defined hereinbefore except that 
any functional group is protected if necessary, and L is a suitable displaceable group, with an 
alcohol of the formula m 




5 in 

wherein R^ R^^ R^, R^, R^ and R"^ have any of the meanings defined herembefore except 

that any functional group is protected if necessary; 

or 

Process (V) for the preparation of those compounds of the formula I wherein Y is 0C(R\, 
10 80(8^)2 or N(R'')C(R'')2, the reaction, conveniently in the presence of a suitable base, of a 
quinazoline of the formula IV: 




IV 



15 wherein Y is O, S or N(R\ and X, R\ R^^ R^, r\ r\ r\ r\ and n have any of the 
meanings defined hereinbefore except that any functional group is protected if necessary, with 
a compound of the formula V: 



20 q'-c(rVl' 

V 

wherein is a suitable displaceable group and and R'' have any of the meanings defined 

hereinbefore except that any functional group is protected if necessary; 

or 

25 . Process (c) the reaction of a quinazoline of the formula VI: 
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R' 



VI 

wherein is a suitable displaceable group and Q\ X, Y, R\ R'^ R^, R^, R^ and n have 
any of the meanings defined hereinbefore except that any functional group is protected if 
5 necessary, with an amine of the formula VII: 

nhrV 
vn 

wherein R^ and R"* have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary; 



Process (d) for the preparation of those compounds of the formula I wherein R^ is hydrogen 
the reductive amination in the presence of a suitable reducing agent of the aldehyde or ketone 
of the formula Vni: 



wherein Q\ X, Y, R', R'", R^, r\ r« and n have any of the meanings defined hereinbefore 
except that any functional group is protected if necessary, with an amine of the formula VH i 
hereinbefore defined; 
20 or 

*e preparation of those compounds of the formula 1 wherein Y is O or N(R') 
and Q' is, for example, 2-pyridyl or 4-pyridyl the reaction, in the presence of a suitable 
catalyst, of a quinazoline of the formula IV: 



10 or 



15 




vm 
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Y-H 



IV 



wherein Y is O or NCR') and X, R\ R^ R^ R", R^ R* and n have any of the 
meanings defined hereinbefore except that any functional group is protected if necessary, with 
5 a suitable heterocycle, for example an amine of the formula IVa or of the formula IVb: 




N 



\ 




N 



rva 

wherein is a suitable displaceable group; 



IVb 



or 



10 Process (f) the reaction, conveniently in the presence of a suitable phosphine and a suitable 
diazo compound, of a quinazoline of the formula 11: 

Y-Q^ 




n 



wherein R^ R^ Q\ X, Y and n have any of the meanings defined hereinbefore except that any 
15 functional group is protected if necessary, and if is hydroxy, with an alcohol of the formula 



ni: 



R" 

in 



R 



"aOH 
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wherein R\ b}\ R\ R^. and R* have any of the meanings defined hereinbefore except 
that any functional group is protected if necessary; 
and thereafter, if necessary: 

(i) converting a quinazoUne derivative of the formula I into another quinazoUne derivative of 

5 the formula I; 

(ii) removing any protecting group that is present by conventional means; 

(iii) forming a pharmaceutically acceptable salt. 
Specific conditions for the above reactions are as follows: 
Process (a) 

10 A suitable displaceable group L in the quinazoUne of formula n is for example 

halogeno or a sulfonyloxy group, for example fluoro. chloro, methylsulfonyloxy or toluene-4- 
sulfonyloxy group. A particular group L is fluoro or chloro, more particularly fluoro. 

A suitable base for the reaction a quinazoUne of the formula H and the alcohol of the 
formula IH includes, for example a strong non-nucleophiUc base such as an alkaU metal 

15 hydride, for example sodium hydride, or an alkaU metal amide, for example Uthium 
di-isoprdpylamide (LDA). 

The reaction a quinazoUne of the formula H and the alcohol of the formula HI is 
convenienfly carried out in the presence of a suitable inert solvent or diluent, for example a 
halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an ether 

20 such as tetrahyBrofuran or 1,4-dioxane, an aromatic solvent such as toluene, or a dipolar 
aprotic solvent such as £iH-dimethylformamide, N,N-dimethylacetamide, 
N-methylpyTroUdin-2-one or dimethylsulfoxide. The reaction is conveniently carried out at a 
temperature in the range, for example, 10 to 250»C, preferably in the range 40 to 150°C. 
Convenientiy, this reaction may also be performed by heating the reactants in a sealed vessel 

25 using a suitable heating apparatus such as a microwave heater. 

ConvMiientiy, tiie reaction a quinazoUne of tiie formula n and the alcohol of tiie 
formula HI is performed in the presence of a suitable catalyst, for example a crown etiier. 

Alcohols of tfie formula HI are commercially available compounds or they are known 
in the Uterature, or they can be can be prepared by standard processes known in tiie art. 

30 The quinazoUne of tiie formula BE may be obtained by conventional procedures. For 

example, a quinazoUne of the formula IX: 
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wherein L and are displaceable groups, and is more labile than L, may be reacted with a 
compound of the formula X: 



H,N- 




X 



X 



wherein Q\R'. R^ Y, X and n have any of the meanings defined hereinbefore except that any 
functional group is protected if necessary, whereafter any protecting group that is present is 

10 removed by conventional means. 

A suitable displaceable group L is as hereinbefore defined, particularly fluoro. A 
suitable displaceable group is, for example, a halogeno (particularly chloro). alkoxy. 
aryloxy, mercapto. alkylthio. arylthio. alkylsulfinyl. arylsulfinyl, alkylsulfonyl. arylsulfonyl 
or sulfonyloxy group, for example a chloro. bromo. methoxy, phenoxy. pentafluorophenoxy. 

15 methylthio, methanesulfonyl. methanesulfonyloxy or toluene^sulfonyloxy group. 

The reaction is conveniently carried out in the presence of an acid. Suitable acids 
include, for example hydrogen chloride gas (conveniently dissolved in diethyl ether or 

dioxane) or hydrochloric acid. 

Alternatively, the reaction of the quinazoUne of formula IX with the compound of 

20 formula X may be carried out in the presence of a suitable base. A suitable base is. for. 
example, an organic amine base such as. for example, pyridine. 2.6-lutidine, coUidine. 
4-dimethylaminopyridine. triethylamine, di-isopropylethylamine. M-methybnorpholine or 
diazabicyclo[5.4.0]undec-7-ene, or. for example, an alkaU or alkaline earth metal carbonate, 
for example sodium carbonate, potassium carbonate, cesium carbonate, calcium carbonate, or. 

25 for example, an alkaU metal hydride, for example sodium hydride. 



wo 2004/093880 



PCT/GB2004/001713 



-55- 



Altematively the quinazoline derivative of the formula IX, wherein is halogeno (for 
example chloro), may be reacted with the compound of the formula X in the absence of an 
add or a base. In this reaction displacement of the halogeno leaving group L^esults in the. 
formation of the acid HL' in-situ and the autocatalysis of the reaction. 

5 The above reactions are conveniently carried out in the presence of a suitable inert, 

solvent or dUuent, for example an alcohol or ester such as methanol, ethanol, isopropanol or 
ethyl acetate, a halogenated solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such as 
toluene, or a dipolar aprotic solvent such as Nii-dimethylformamide, 

10 N,N-dimethylacetamide, N-methylpyrrolidin-2-one or dimethylsulfoxide. The above 

reactions are conveniently carried out at a temperature in the range, for example, 0 to 250°C, 
conveniendy in the range 40 to 80°C or, preferably, at or near the reflux temperature of the 
solvent when used. 

Conveniendy, the above reactions may be performed in the presence of a suitable 
15 catalyst, for example a crown ether as described above in relation to the reaction of the 
quinazoUne of the formula n and the alcohol of formula HI. 

The quinazoUne of the formula H wherein Y is OC(BJh, SC(R')2 or N(R'')C(R'')2may 
also be obtained according to Reaction Scheme 1: 

(Rs)n 





lla 



IX 



XI 



I Q1C(R7)2 L1 




20 



Reaction Scheme 1 



II 
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wherein each L\ which may be the same or different, is a suitable displaceable group, for 
example chloro, Y' is S, O or NQSC) and L is a displaceable group as hereinbefore defined, for 
example fluoro. 

(i) reaction carried out under analogous conditions to those described above in relation to 
5 the reaction of the quinazoline of the fomiula IS with the compound of the formula X 

described above. 

(ii) reaction carried out under analogous conditions to those used in Process (b) described 
hereinafter. 

The quinazoline of formula ES may be obtained using conventional methods, for 
10 example when is hydrogen, L is fluoro and is halogeno, 5-fluoro- 

3,4-dihydroquinazolin-4-one may be reacted with a suitable halogenating agent such as 
thionyl chloride, phosphoryl chloride or a mixture of carbon tetrachloride and 
triphenylphosphine. The 5-fluoro-3,4-dihydroquinazoline starting material is commercially 
available or can be prepared using conventional mediods, for example as described in J. Org. 
15 Chem. 1952, 17, 164-176. 

The compounds of the formulae XI and Q^C(R'^)2L^ (a compound of the formula V) 
are commercially available compounds or they are known in the literature, or they can be can 
be prepared by standard processes known in the art. 

Compounds of the formula X are commercially available compounds or they are 
20 known in the literature, or they can be can be prepared by standard processes known in the art. 
For example, the compound of the formula X wherein Y is O, S, N(R^), OC(R^)2> SC(R^)2 or 
N(R^)C(R^)2 may be prepared in accordance with Reaction Scheme 2: 




Reaction Scheme 2 



wherein is a suitable displaceable group as hereinbefore defined (for example 
halogeno such as chloro) and Q\ X, R^ and n are as hereinbefore defined, except any 
functional group is protected if necessary, and whereafter any protecting group that is present 
30 is removed by conventional means. 

(i) The compounds of the formula HYQ^ are commercially available, or they are 
known in the literature, or can be prepared using well known processes in the art For 
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example compounds of the formula Q^CH20H may be prepared using known methods, for 
examplebyreduction of the corresponding ester of the formula Q^COOR.wheieinRis, for 

example (l-eOalkyl. or benzyl, with a suitable reducing agpnt. for example sodium 

borohydride. followed by ester hydrolysis. 

5 (ii) Tht reduction of the nitro group in step (ii) may be carried out under standard 

conditions, for example by catalytic hydrogenation over a platinum/carbon, palladium/carbon 
or nickel catalyst, treatment with a metal such as iron, titanium chloride, tin H chlonde or 
indium, or treatment with another suitable reducing agent such as sodium^dithionite. 

For example, the compound of the formula X wherein Y is 0C(R\. SC(^')z or 

10 N(R'')CCR')2 may be prepared in accordance with Reaction Scheme 3: 



(0 A-^^^' 






Reaction Scheme 3 

15 wherein V is a suitable leaving group, particularly halogeno. for example chloro or bromo. 
andY'isO,SorN(R''). 

(i) analogous conditions to those used in Process (b) 

(u) analogous conditions to those used in Reaction Scheme 2. 

Compounds of the formula X wherein Y is 0C(R\ may also be prepared be prepared 

20 by coupUng the starting nitro phenol in Reaction Scheme 3 with a compound of the formula 
Q»C(R')20H, conveniendy in the presence of a suitable dehydrating agent. A suitable 
dehydrating agent is. for example, a carbodiimide reagent such as dicyclohexylcarbodiimide 
or l-(3-dimethylaminopropyl)-3-ethylcarbodiimide or a mixture of an azo compound such as 
diethyl or di-tgrt-butyl azodicarboxylate and a phosphine such as triphenylphosphine. The 

25 reaction is conveniently carried out in the presence of a suitable inert solvent or diluent, for 
example a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride 
and at a temperature in the range, for example. 0 to 150°C, preferably at or near ambient 
temperature. 
Process C\)) 

30 A suitable displaceable group. in the compound of formula V is as hereinbefore 

defined in relation to the displaceable groups in the compound of formula IX described above 
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under process (a). Particular displaceable groups include, for example for example halogeno 
such as chloro, or alkanesulfonyloxy, such as mesyloxy. 

The reaction of the quinazoline of the fonnula IV with the compound of formula V is 
conveniently carried out in an inert solvent such as or a dipolar aprotic solvent for example 
5 liN-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or 

dimethylsulfoxide, or acetonitrile. The reaction is convenientiy carried out in the presence of 
a suitable base. Suitable bases include, for example, an organic amine base such as, for 
example, pyridine, 2,6-lutidine, collidine, 4-dimethyIaminopyridine, triethylamine, 
di-isopropylethylamine, N-methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, an alkali or 

10 alkaline earth metal carbonate, for example sodium carbonate, potassium carbonate, cesium 
carbonate or calcium carbonate, or an alkali metal hydride, for example sodium hydride. A 
particular base is for example an alkali metal carbonate, such as potassium carbonate. 
Generally the reaction is suitably performed at a temperature of from -10 to 120°C, 
convenientiy at or near ambient temperature. Convenientiy, the reaction a quinazoline of the 

15 formula IV and the compound of the fonnula V is performed in the presence of a suitable 
catalyst, for example a crown ether. 

The quinazoline of the formula IV can be prepared by standard processes known in 
the art, for example as shown in Reaction Scheme 4: 



The reaction of the compound of tiie formula Ha with the alcohol of formula in may 
be performed using analogous conditions to those described in Process (a). The compound of 
formula Ha may be prepared using the process described in Reaction Scheme 1. 



25 example, also be prepared by standard processes as shown in Reaction Scheme 4a: 




Ila 



IV 



20 



Reaction Scheme 4 



When R^ and R^ are each methyl, the quinazoline of the formula IV can, for 
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IV 

Reaction Scheme 4a 

(i) Perfonned using analogous conditions to those described in Process (a). The 
compound of fonnula Ha may be prepared using the process described in Reaction Scheme 1. 

5 Alcohols of the formula nia are commercially available compounds or they are known in the 
literature or they can be prepared by standard processes known in the art. 

(ii) Reaction of the compound of the formula lib with fonnic acid and formaldehyde. 
This reaction is conveniently conducted at a temperature of from 50 to 120°C, particularly of 
from 80 to 110°C- The reaction may be conducted in the presence of a suitable inert solvent 

10 or diluent, for example water. The reaction may alternatively be conducted without a solvent 
or diluent. 
Process (c) 

Suitable displaceable groups represented by ]J in the quinazoline of formula VI 
include halogeno, or a sulfonyloxy group, for example chloro or bromo, methane sulf onyloxy 
15 or toluenesulfonyloxy. The reaction is suitably performed in the presence of a suitable inert 
solvent or diluent, for example a solvent(s) or diluent(s) described above in relation to process 
(a). Suitably the reaction is carried out at a temperature of, for example 0 to 180°C, 
particularly 20PC to tiie reflux temperature of the solvent/diluent Conveniently tiie reaction 
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may also be carried out by heating the reactants in a sealed vessel usmg a suitable heating 
apparatus such as a microwave heater. 

The reaction is conveniently carried out in the presence of a base. Suitable bases 
include, for example, those described above in relation to process (b) such as cesium 
5 carbonate. 

Conveniently the reaction may be carried out in the presence of a suitable catalyst, for 
example an iodine catalyst such as a quaternary ammonium iodide, for example tetra-n- 
butylanmionium iodide. 

The quinazoline of the formula VI can be prepared by standard processes known in 
10 the art, for example when iJ is chloro in the quinazoline of formula VI Reaction Scheme 5 
may be used: 




15 Reaction Scheme 5 

(i) ROH is a suitable alcohol, wherein R is a displaceable group in the compound of 
formula lib. Suitable groups represented by R include, for example acid or base displaceable 
groups. For example suitable alcohols of the formula ROH include 4- 
metiioxyphenylmethanol and 2,4-dimethoxyphenylmethanol. The reaction in step (i) may be 

20 carried out under analogous conditions to those described for Process (a). 

(ii) Cleavage of the R group at the 5-position may be effected by treatment with a suitable 
acid, for example an inorganic acid or an organic acid, such as trifluoroacetic acid. 
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Altematively a strong base may be used, for example sodium hydride. The cleavage reaction 
is suitably earned out at a temperature in the range, for example, from 10 to 150°C, for 
example from 25 to 80°C. 

The reactions in steps (i) and (ii) are suitably carried out in the presence of a suitable 
5 inert solvent or diluent as defined hereinbefore in relation to Process (a), 
(iii) Under analogous conditions to those described above for I^cess (b). 

The compound of formula H may be prepared as described in Process (a) above, for 
example as in Reaction Scheme 1. 
Process (d) 

10 A suitable reducing agent is, for example, a hydride reducing agent, for example an 

alkaU metal aluminium hydride such as lithium aluminium hydride, formic acid or, preferably, 
an alkali metal borohydride such as sodium borohydride, sodium cyanoborohydride, sodium 
triethylborohydride. sodium trimethoxyborohydride and sodium trisacetoxyborohydride, or a 
quaternary ammonium borohydride such as macroporous triethylammonium 
15 methylpolystyrene trisacetoxyborohydride. The reaction is conveniently performed in a 
suitable inert solvent or diluent, for example tetrahydrofuran or diethyl ether for the more 
powerful reducing agents such as Uthium aluminium hydride, and, for example, methylene 
chloride or a protic solvent such as methanol and ethanol for the less powerful reducing 
agents such as sodium triacetoxyborohydride and sodium cyanoborohydride. The reaction is 
20 convenientiy performed at a temperature in the range, for example, 10 to lOCC, conveniently 
at or near ambient temperature. 

An analogous reductive amination to that described above in process (d) may be used 
to introduce an alkyl or substituted alkyl group onto a primary or secondary amine group in a 
quinazoline derivative of the formula I by reductive amination with a corresponding ketone in 
25 tiie presence of a suitable reducmg agent. For example, for tiie production of those 
compounds of the formula I wherein or R* is methyl, the corresponding compound 
containing an NH or NHz group may be reacted widi formaldehyde m tiie presence of a 
suitable reducing agent as described above. 

The quinazoline of formula VXH may be prepared using standard processes known m 
30 die art, for example according to Reaction Scheme 6: 
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Reaction Scheme 6 

(i) Reaction earned out under analogous conditions to those used in Process (b). 

(ii) The compound of fonnula Via may be prepared according to Reaction Scheme 5. 
5 Process (6) 

A suitable displaceable group, in the compound of formula IVa is halogeno, 
particularly teomo. 

A suitable catalyst is a palladium catalyst, for example a catalyst formed in situ by the 
reaction of bis(dibenzyKdeneacetone)palladium and (9,9-dimetiiyl-9H-xanthene-4.5- 
10 diyl)bis(diphenylphosphine). The reaction is conveniently performed in tiie presence of a 
suitable base, for example cesium carbonate. 

The reaction is convenienfly performed in a suitable inert solvait or diluent, for 
example an etiier such as tetrahydrofuran or 1,4-dioxane. 

Suitably the reaction is carried out at a temperature of, for example 0 to 180°C, 
15 particularly lO^C to the reflux temperature of the solvent/dUuent Convenientiy the reaction 
may also be carried out by heating tiie reactants in a sealed vessel using a suitable heating 
apparatus such as a microwave heater. 

The quinazoline of the formula IV can be prepared by standard processes known in 
the art, for example as shown in Reaction Scheme 4 or Reaction Scheme 4a. Amines of the 
20 formula IVa are commercially available compounds or tiiey are known in the Uterature or 
they can be prepared by standard processes known in the art. 
Process (f) 

A suitable phosphine is triphenylphosphine and a suitable diazo compound is di-tert- 
butyl hydrazodicarboxylate. However, a person skilled in tiie art using his common general 
25 knowledge would readily be able to select different phosphines and/or diazo compounds witii 
which to conduct the reaction. 
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The reaction is conveniently performed in a suitable inert solvent or diluent, for 
example dichloromethane. The reaction is conveniently performed at a temperature in the 
range, for example, 10 to lOO'C, conveniently at or near ambient temperature. 

The quinazoline of formula H may be obtained by conventional procedures, as 
5 dicussed above. Alcohols of the formula ffl are commercially avaUable compounds or they 
are known in the literature or they can be prepared by standard processes known in the art. 

The quinazoUne derivative of the formula I may be obtained from tiie above processes 
in the form of the free base or alternatively it may be obtained in tiie form of a salt, for 
example with the acid of tiie formula H-L» or K-L^ when and axe, for example halogeno 
10 such as chloro. When it is desired to obtain the free base from tiie salt, tiie salt may be treated 
witfi a suitable base, for example, an alkaU or alkaline earth metal carbonate or hydroxide, for 
example sodium carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or 
potassium hydroxide. 

The protecting groups used in tiie processes above may in general be chosen from any 
15 of flie groups described in the Hterature or known to tiie skilled chemist as appropriate for tiie 
protection of tiie group in question and may be introduced by conventional metiiods. 
Protecting groups may be removed by any convenient mettiod as described in tiie literature or 
known to tiie skilled chemist as appropriate for tiie removal of tiie protecting group in 
question, such metiiods being chosen so as to effect removal of tfie protecting group witii 
20 minimum disturbance of groups elsewhere in the molecule. 

Specific examples of protecting groups are given below for tiie sake of convenience, 
in which "lower", as in, for example, lower alkyl, signifies tiiat tiie group to which it is 
appUed preferably has 1-4 carbon atoms. It will be understood that tiiese examples are not 
exhaustive. Where specific examples of metiiods for the removal of protecting groups are 
25 given below tiiese are similarly not exhaustive. The use of protecting groups and methods of 
deprotection not specifically mentioned are, of course, witiiin tiie scope of ttie invention. 

A carboxy protecting group may be die residue of an ester-forming aliphatic or 
arylaliphatic alcohol or of an ester-forming silanol (tiie said alcohol or sUanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
30 branched chain (l-12C)alkyl groups (for example isopropyl, and tert-butyl); 

lower alkoxy- lower alkyl groups (for example meflioxymetiiyl, etiioxymetiiyl and 
isobutoxymetiiyl); lower acyloxy-lower alkyl groups, (for example acetoxymetiiyl, 
propionyloxymetiiyl, butyryloxymethyl and pivaloyloxymefliyl); lower 
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alkoxycarbonyloxy-lower alkyl groups (for example l-methoxycarbonyloxyethyl and 

1- ethoxycarbonyloxyethyl); aryMower alkyl groups (for example benzyl, 4-methoxybenzyl, 

2- nitrobenzyl, 4-nitrobenzyl, benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (for 
example trimethylsilyl and tert-butyldimethylsilyl); triGower alkyl)silyl4ower alkyl groups 

5 (for example trimethylsilylethyl); and (2-6C)alkenyI groups (for example allyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
acid-, base-, metal- or enzymicaUy-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups (for example 
tert-butyP, lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 

10 acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); 

lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl 
groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 
2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); tri(lower alkyl)silyl (for example 
trimethylsilyl and tert-butyldimethylsilyl) and aryl-lower aUcyl (for example benzyl) groups. 

15 Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 

example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 
2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and furyhnethyl groups; lower 
alkoxycarbonyl (for example tert-butoxycarbonvD: lower alkenyloxycarbonyl (for example 
allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl, 

20 4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 
lower alkanoyloxyalkyl groups (for example pivaloyloxymethyl); trialkylsilyl (for example 
trimethylsilyl and tert-butyldimethylsilyl): aUcylidene (for example methylidene) and 
benzylidene and substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 

25 example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 

2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as 2-nitrobenzyloxycarbonyL For example a tert butoxycarbonyl protecting 
group may be removed from an amino group by an acid catalysed hydrolysis using 
trifluoroacetic acid. 

30 The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 

published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2°"^ Edition, by T. Green et oZ., also 
published by John Wiley & Son, for general guidance on protecting groups. 
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It wiU be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications eitiier prior to or immediately 
following the processes mentioned above, and as such are included in tiie process aspect of 
5 die invention. Such reactions and modifications include, for example, introduction of a 
substitiient by means of an aromatic substitution reaction, reduction of substituents, alkylation 
of substituents and oxidation of substiments. The reagents and reaction conditions for such 
procedures are weU known in the chemical art Particular examples of aromatic substitution 
reactions include die introduction of a nitro group using concentrated nitric acid, tiie 
10 introduction of an acyl group using, for example, an acyl haHde and Lewis acid (such as 
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
con tos; and the introduction of a halogeno group. Particular examples of modifications 
include the oxidation of alkylthio to alkylsulfinyl or alkylsulfonyl; the substitution of an NH 
15 group in Q* by the reaction with an optionally substituted alkyl halide. 

When a pharmaceuticaUy-acceptable salt of a quinazoline derivative of the formula I 
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 
said quinazoUne derivative with a suitable acid using a conventional procedure. 

As mentioned hereinbefore some of the compounds according to the present invention 
20 may contain one or more chiral centers and may tiierefore exist as stereoisomers (for example 
when and/or is (l-3C)alkyl). Stereoisomers may be separated using conventional 
techniques, e.g. chromatography or fractional crystalUsation. The enantiomers may be isolated 
by separation of a racemate for example by fractional crystallisation, resolution or HPLC. The 
diastereomers may be isolated by separation by virtue of the different physical properties of 
25 the diastereoisomers, for example, by fractional crystallisation, HPLC or flash 

chromatography. Altematively particular stereoisomers may be made by chiral synthesis from 
chiral starting materials under conditions which will not cause racemisation or epimerisation. 
or by derivatisation. witii a chiral reagent. When a specific stereoisomer is isolated it is 
suitably isolated substantially free for otiier stereoisomers, for example containing less tiian 
30 20%, particularly less than 10% and more particularly less tiian 5% by weight of other 
stereoisomers. 

In the section above relating to the preparation of tiie compound of formula I, die 
expression "inert solvent" refers to a solvent which does not react witii die starting materials. 
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reagents, intermediates or products in a manner which adversely affects the yield of the 
desired product. 

Persons skilled in the art will appreciate that, in order to obtain compounds of the 
invention in an alternative and in some occasions, more convenient manner, the individual 
5 process steps mentioned hereinbefore may be performed in different order, and/ or die 
individual reactions may be performed at different stage in the overall route (i.e. chemical 
transformations may be performed upon different intermediates to those associated 
hereinbefore with a particular reaction). . 
Biological Assays 

10 The inhibitory activities of compounds were assessed in non-cell based protein 

tyrosine kinase assays as well as in cell based proliferation assays before their in vivo activity 

was assessed in Xenograft studies. 

a) Protein Tyrosine Kinase phosphorylation Assays 

This test measures the ability of a test compound to inhibit the phosphorylation of a 
15 tyrosine containing polypeptide substrate by an enzyme selected from the EGER kinase and 

eibB2 kinase. 

Recombinant intracellular fragments of EGFR and erbB2 (accession numbers X00588 
and X03363 respectively) were cloned and expressed in the baculovirus/Sf21 system. Lysates 
were prepared from these cells by treatment with ice-cold lysis buffer (20n}M 
20 N-2-hydroxyethylpiperizine-N'-2-ethanesulfonic acid (HEPES) pH 7.5, 150mM NaCl, 10% 
glycerol, 1% Triton X-100, l.SraM MgCb, ImM ethylene glycol-bis(p-aminoethyl ether) 
N\N' JN' JST'-tetraacetic acid (EGTA), plus protease inhibitors and then cleared by 
centrifugation. 

Constitutive kinase activity of these recombinant proteins was determined by their 
25 ability to phosphorylate a synthetic peptide (made up of a random co-polymer of Glutamic 
Acid, Alanine and Tyrosine in the ratio of 6:3:1). Specifically, Maxisorb™ 96-well 
inmiunoplates were coated with synthetic peptide (0.2|J.g of peptide in a 200^1 phosphate 
buffered saline (PBS) solution and incubated at 4°C overnight). Plates were washed in 50mM 
HEPES pH 7.4 at room temperature to remove any excess unbound synthetic peptide. EGFR 
30 or erbB2 activities were assessed by incubation in peptide coated plates for 20 minutes at 
room temperature in lOOmM HEPES pH 7.4 at room temperature, adenosine trisphosphate 
(ATP) at Km concentration for the respective enzyme, lOmM MnCla, O.lmM Na3V04, 
0.2mM DL-dithiothreitol (DTT), 0.1% Triton X-100 with test compound in DMSO (fmal 
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concentration of 2.5%). Reactions were terminated by the removal of the liquid components 
of the assay followed by washing of the plates with PBS-T (phosphate buffered saline with 
0.5% Tween 20). 

. The immobilised phospho-peptide product of the reaction was detected by 
5 immunological methods. Firstly, plates were incubated for 90 minutes at room temperature 
with anti-phosphotyrosine primary antibodies that were raised in the mouse (4G10 from 
Upstate Biotechnology). Following extensive washing, plates were treated with Horseradish 
Peroxidase (HRP) conjugated sheep anti-mouse secondary antibody (NXA931 from 
Amersham) for 60 minutes at room temperature. After further washing, HRP activity in each 

10 well of the plate was measured colprimetrically using 22'-Azino-di-[3-ethylben2thiazoline 
sulfonate (6)] diammonium salt crystals (ABTS™ from Roche) as a substrate. 

Quantification of colour development and thus enzyme activity was achieved by the 
measurement of absorbance at 405nm on a Molecular Devices ThermoMax microplate reader. 
Kinase inhibition for a given compound was expressed sts an IC50 value. This was determined 

15 by calculation of the concentration of compound that was required to give 50% inhibition of 
phosphorylation in this assay. The range of phosphorylation was calculated fi:om the positive 
(vehicle plus ATP) and negative (vehicle minus ATP) control values, 
b) H16N-2 cell proliferation assay 

This assay measures the ability of a test compound to inhibit heregulin P or EGF 

20 driven proliferation of H16N-2 cells. These non-neoplastic eptihelial cells respond in a 
proliferative manner to stimulation with either EGF or heregulin P (Ram, G.R.and Ethier, 
S.P.(1996) Cell Growth and Differentiation, 7, 551-561) were isolated human mammary 
tissue (Band, V. and Sager, R. Tumour progression in breast cancer. In: J. S. Rhim and A. 
Dritschilo (eds.), Neoplastic Transformation in human Cell Culture, pp 169-178. Clifton, NJ: 

25 Humana Press, 1991) and were obtained from the Dana-Farber Cancer Institute, 44 Binney 
Street, Boston, Massachusetts 02115. 

H16N-2 cells were routinely cultured in culture medium (a 1:1 mix of Gibco F12 and 
Ham's oMEM media containing 1 % foetal calf serum, lOmM HEPES, IjAg/ml Insulin, 
12.5ng/ml EGF, 2.8|xM Hydrocortisone, 2nM Estradiol 5\M. Ascorbic Acid, 10M.g/ml 

30 Transferrin, O.lmM Phosphoethanolamine, 15nM Sodium Selenite, 2niM Glutamine, lOnM 
Tri-iodo-thrynoine, 35}Xg/mJ Bovine pituitary Extract and O.lmM Ethanolamine) at 37°C in a 
7.5% CO2 air incubator. Cells were harvested from the stock flasks using 
Trypsin/etiiylaminediaminetetraacetic acid (EDTA). Cell density was measured using a 
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haemocytometer and viability was calculated using trypan blue solution before being seeded 
at a density of 1.0x10^ cells per well of a 96 well plate in the above media at 37°C in 7.5% 
CO2 and allowed to settle for 72 hours. 

Following this, the cells were starved of serum for 24 hours upon the addition of 

5 starvation medium (a 1:1 mix of Gibco F12 and Ham's oMEM media containing, lOmM 
HEPES, 2nM Estradiol, 5fiM Ascorbic Acid, lOiLig/ml Transferrin, O.lmM 
Phosphoethanolamine, 15nM Sodium Selenite, 2naM Glutamine, and O.lmM Ethanolamine) 
and incubated at 3TC in 7.5% CO2. The cells were then treated with or without compound at 
a range of concentrations in dimethylsulfoxide (DMSO) (1% final) for two hours before the 

10 addition of exogenous ligaud (at a final concentration of lOOng/ml of heregulin P or 5ng/ml of 
EGF) and incubation with both Ugand and compound in a total volume of 200^1 for 4 days at 
3TC in 7.5% CO2. Following the incubation period, cell numbers were determined by 
addition of SO^tl of 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazo]ium bromide (NfTT) 
(stock 5mg/ml) and incubated at ST'C in a 7.5% CO2 air incubator for 2 hours. MTT solution 

15 was then removed from the cells by aspiration, which were then allowed to air dry and were 
dissolved upon the addition of IOOm-I of DMSO. 

Absorbance of this solubilised cells was read at 540nm to quantify cell biomass. 
Inhibition of proliferation was expressed as an IC50 value. This was determined by 
calculation of the concentration of compound that was required to give 50% inhibition of 

20 proliferation. The range of proliferation was calculated from the positive (vehicle plus ligand) 
and negative (vehicle minus ligand) control values, 
c) In vivo BT-474 Xenograft assay 

This assay measures the ability of a test compound to inhibit the growth of a BT-474 
tumour cell xenograft (hiraian manmiary carcinoma obtained from Dr Baselga, Laboratorio 

25 Recerca Oncologica, Paseo Vail DHebron 1 19-129, Barcelona 08035, Spain) in Female 
Swiss athymic mice (Alderley Park, nu/nu genotype) (Baselga, J. et al (1998) Cancer 
Research, 58, 2825-2831). 

Female Swiss athymic {nu/nu genotype) mice were bred and maintained in Alderley 
Park in negative pressure Isolators (PR Systems Ltd.). Mice were housed in a barrier facility 

30 with 12hr light/dark cycles and provided with sterilised food and water ad libitwn. All 
procedures were performed on mice of at least 8 weeks of age. BT-474 tumour cell 
xenografts were estabUshed in the hind flank of donor mice by sub-cutaneous injections of 
IxlO'' freshly cultured cells in lOOfxl of serum free media with 50% Matrigel per animal. On 
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day 14 post-implant, mice were randomised into groups of 10 prior to the treatment with 
compound or vehicle control that was administered once daily at 0,lml/kg body weight. 
Tumour volume was assessed twice weekly by bilateral Vernier calliper measurement, using 
the formula Gength x width) x VOength x v/idth) x (7t/6), where length was the longest 
5 diameter across the tumour, and width was the corresponding perpendicular. Growth 
inhibition from start of treatment was calculated by comparison of the mean changes in 
tumour volume for die control and treated groups, and statistical significance between the two 
groups was evaluated using a Students t test, 
d) h£RG-encoded Potassium Channel Inhibition Assay 

10 This assay determines the ability of a test compound to inhibit the tail current flowing 

through the human ether-a-go-go-related-gene (liERG)-encoded potassium channel. 

Human embryonic kidney (HEK) cells expressing the hERG-encoded channel were 
grown in Minimum Essential Medium Eagle (EMEM; Sigma-Aldrich catalogue number 
M2279), supplemented with 10% Foetal Calf Serum (Labtech International; product number 

15 4-101-500), 10% Ml serum-free supplement (Egg Technologies; product number 70916) and 
0.4 mg/ml Geneticin G418 (Sigma-Aldrich; catalogue number G7034). One or two days 
before each experiment, the cells were detached from the tissue culture flasks with Accutase 
(ICS Biologicals) using standard tissue culture methods. They were then put onto glass 
coverslips resting in wells of a 12 well plate and covered with 2 ml of the growing media. 

20 For each cell recorded, a glass coverslip containing the cells was placed at the bottom 

of a Perspex chamber containing bath solution (see below) at room temperature (-20 °C). 
This chamber was fixed to the stage of an inverted, phase-contrast nodcroscope. Immediately 
after placing the coverslip in the chamber, bath solution was perfused into the chamber from a 
gravity-fed reservoir for 2 minutes at a rate of ~ 2 m]/min. After this time, perfusion was 

25 stopped. 

A patch pipette made from borosilicate glass tubing (GC120F, Harvard Apparatus) 
using a P-97 micropipette puller (Sutter Instrument Co.) was filled with pipette solution (see 
hereinafter). The pipette was connected to the heads tage of the patch clamp amplifier 
(Axopatch 200B, Axon Instruments) via a silver/silver chloride wire. The headstage ground 
30 was connected to the earth electrode. This consisted of a silver/silver chloride wire embedded 
in 3% agar made up with 0.85%. sodium chloride. 

The cell was recorded in the whole cell configuration of the patch clamp technique. 
Following "break-in", which was done at a holding potential of -80 mV (set by the amplifier). 
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and appropriate adjustment of series resistance and capacitance controls, electrophysiology 
software {Clampex, Axon Instruments) was used to set a holding potential (-80 mV) and to 
deliver a voltage protocol. This protocol was applied every 15 seconds and consisted of a 1 s 
step to +40 mV followed by a 1 s step to -50 mV. The current response to each imposed 
5 voltage protocol was low pass filtered by the amplifier at 1 kHz. The filtered signal was then 
acquired, on line, by digitising this analogue signal from the amplifier with an analogue to 
digital converter. The digitised signal was then captured on a computer running Clampex 
software (Axon iistruments). During the holding potential and the step to + 40 mV the 
current was sampled at 1 kHz. The sampling rate was then set to 5 kHz for the remainder of 
10 the voltage protocol. 

The compositions, pH and osmolarity of the bath and pipette solution are tabulated 

below. 



Salt 


Pipette (mM) 


BathCmM) 


NaCl 




137 


KCl 


130 


4 


MgCl2 


1 


1 


CaCl2 




1.8 


HEPES 


10 


10 


glucose 




10 


NazATP 


5 




EGTA 


5 





15 



Parameter 


Pipette 


Bath 


pH 


7.18-7.22 


7.40 


pH adjustment with 


IMKOH 


IMNaOH 


Osmolarity (mOsm) 


275-285 


285-295 



The amplitude of the hERG-encoded potassium channel tail current following the 
step from +40 mV to -50 mV was recorded on-line by Clampex software (Axon Instruments). 
Following stabilisation of the tail current amplitude, bath solution containing the vehicle for 
20 the test substance was appUed to the cell. Providing the vehicle application had no significant 
effect on tail current amplitude, a cumulative concentration effect curve to the compound was 
then constructed. 
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The effect of each concentration of test compound was quantified by expressing the 
tail current amplitude in the presence of a given concentration of test compound as a 
percentage of that in the presence of vehicle. 

Test compound potency (IC50) was determined by fitting the percentage inhibition 
5 values making up the concentration-effect to a four parameter Hill equation using a standard 
data-fitting package. If the level of inhibition seen at the highest test concentration did not 
exceed 50%, no potency value was produced and a percentage inhibition value at that 
concentration was quoted, 
e) Clone 24 phospho-erbB2 cell assay 
10 This immunofluorescence end pomt assay measures the ability of a test compound to 

inhibit the phosphorylation of erbB2 in a MCF7 (breast carcinoma) derived cell line which 
was generated by transfecting MCF7 cells with the full length erbB2 gene using standard 
methods to give a cell line that overexpresses full length wild type erbB2 protein (hereinafter 
*Clone 24' cefls). 

15 Clone 24 cells were cultured in Growth Medium (phenol red free Dulbecco's 

modified Eagle's medium (DMEM) containing 10% foetal bovine serum, 2 mM glutamine 
and L2mg/ml G418) in a 7.5% CO2 air incubator at 2TC. Cells were harvested from T75 
stock flasks by washing once in PBS (phosphate buffered saline, pH7.4, Gibco No. 10010- 
015) and harvested using 2mls of Trypsin (L25mg/ml) / ethylaminediaminetetraacetic acid 

20 (EDTA) (0.8mg/ml) solution. The cells were resuspended in Growth Medium. Cell density 
was measured using a haemocytometer and viability was calculated using Trypan Blue 
solution before being further diluted in Growth Medium and seeded at a density of 1x10"^ ceUs 
per well (in lOOul) into clear bottomed 96 well plates (Packard, No. 6005182). 

3 days later, Growth Medium was removed from the wells and replaced with lOOul 
25 Assay Medium (phenol red free DMEM, 2mM glutamine, 1.2mg^ml G418) either with or 
without erbB inhibitor compound. Plates were returned to the incubator for 4hours and then 
20|xl of 20% formaldehyde solution in PBS was added to each well and the plate was left at 
room temperature for 30 minutes. This fixative solution was removed with a multichannel 
pipette, lOOpJ of PBS was added to each well and then removed with a multichannel pipette 
30 and then 50|xl PBS was added to each well. Plates were then sealed and stored for up to 2 
weeks at 4°C. 



wo 2004/093880 PCT/GB2004/001713 

-72. 

Immunostaining was performed at room temperature. Wells were washed once with 
200jil PBS / Tween 20 (made by adding 1 sachet of PBS / Tween dry powder (Sigma, No. 
P3563) to IL of double distilled H2O) using a plate washer then 20Q^d Blocking Solution (5% 
Marvel dried skimmed milk (Nestle) in PBS /Tween 20) was added and incubated for 10 
5 minutes. Blocking Solution was removed using a plate washer and 200jxl of 0.5% Triton X- 
100 / PBS was added to peimeabalise the cells. After 10 minutes, the plate was washed with 
200|JLl PBS / Tween 20 and then 200(jd Blocking Solution was added once again and incubated 
for 15 minutes. Following removal of the Blocking Solution with a plate washer, 30|J.1 of 
rabbit polyclonal anti-phospho ErbB2 IgG antibody (epitope phospho-Tyr 1248, SantaCruz, 

10 No. SC-12352-R), diluted 1:250 in Blocking Solution, was added to each well and incubated 
for 2 hours. Then this primary antibody solution was removed from the wells using a plate 
washer followed by two 200^1 PBS / Tween 20 washes using a plate washer. Then 30^1 of 
Alexa-Fluor 488 goat anti-rabbit IgG secondary antibody (Molecular Probes, No. A-11008), 
diluted 1:750 in Blocking Solution, was added to each well. From now onwards, wherever 

15 possible, plates were protected from light exposure, at this stage by sealing with black 
backing tape. The plates were incubated for 45 minutes and then the secondary antibody 
solution was removed from the wells followed by two 200ul PBS / Tween 20 washes using a 
plate washer. Then lOOfxl PBS was added to each plate, incubated for 10 minutes and then 
removed using a plate washer. Then a further lOOjxl PBS was added to each plate and then, 

20 without prolonged incubation, removed using a plate washer. Then 50jxl of PBS was added to 
each well and plates were resealed with black backing tape and stored for up to 2 days at 4°C 
before analysis. 

The Fluorescence signal is each well was measured using an Acumen Explorer 
Instrument (Acumen Bioscience Ltd.), a plate reader that can be used to rapidly quantitate 

25 features of images generated by laser-scanning. The instrument was set to measure the 

number of fluorescent objects above a pre-set threshold value and this provided a measure of 
the phosphorylation status of erbB2 protein. Fluorescence dose response data obtained with 
each compound was exported into a suitable software package (such as Origin) to perform 
curve fitting analysis. Inhibition of erbB2 phosphorylation was expressed as an IC50 value. 

30 This was determined by calculation of the concentration of compound that was required to 
give 50% inhibition of erbB2 phosphorylation signal. 

Although the pharmacological properties of the compounds of the formula I vary with 
structural change as expected, in general activity possessed by compounds of the formula I. 
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may be demonstrated at the following concentrations or doses in one or more of the above 
tests (a), (b), (c) and (e):- 

Test (a):- IC50 in the range, for example, 0.001 - 10 /xM; 

Test (b)> IC50 in the range, for example, 0.001 - 20 /iM; 
5 Test (c):- activity in the range, for example, 1-200 mg/kg/day; 

Test(e):- IC50 in the range, for example, 0.001 - 3 /xM; 

No physiologically unacceptable toxicity was observed in Test (d) at the effective dose 
for compounds tested of the present invention. Accordingly no untoward toxicological effects 
are expected when a compound of formula I, or a phannaceutically-acceptable salt thereof, as 

10 defined hereinbefore is administered at the dosage ranges defined hereinafter. 

By way of example, the following Table illustrates the activity of representative 
compounds according to the mvention. Column 2 of the Table shows IC50 data for the 
inhibition of phosphorylation of a tyrosine containing polypeptide substrate by erbB2 kinase 
in Test (a) described above, column 3 of the Table shows IC50 data for the inhibition of 

15 phosphorylation of a tyrosine containing polypeptide substrate by EGER kinase in Test (a) 
described above and column 4 of the Table shows IC50 data for the inhibition of 
phosphorylation of eibB2 in a MCF7 (breast carcinoma) derived ceU line in Test (e) described 
above: 



Example 
. Number 


ICsoCmM) 
Test (a): 
erbB2 


icsoom 

Test (a): 
EGFR 


ICsoOiM) 
Test (e): 
eibB2 


23 


0.002 


0.068 


0.001 


24 


0.002 


0.064 


0.001 


37 


0.017 


8.4 


0.003 


53 


0.005 


0.064 


0.001 


54 


0.002 


4.3 


0.003 


56 


0.002 


0.49 


0.002 



20 According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises a quinazoline derivative of the formula I, or a 
phannaceutically-acceptable thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
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as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
5 example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in flie art. Thus, compositions intended 
10 for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 

15 administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active 
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a quinazoUne 

20 derivative of the formula I will naturally vary according to the nature and severity of the 
conditions, the age and sex of the animal or patient and the route of administration, according 
to well known principles of medicine. 

In using a quinazoline derivative of the formula I for therapeutic or prophylactic 
purposes it will generally be administered so that a daily dose in the range, for example, 0.1 

25 mg/kg to 75 mg/kg body weight is received, given if required in divided doses. In general 
lower doses will be administered when a parenteral route is employed. Thus, for example, for 
intravenous administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body 
weight will generally be used. Similarly, for administration by inhalation, a dose in the range, 
for example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is 

30 however preferred, particularly in tablet form. Typically, unit dosage forms will contain 
about 0.5 mg to 0.5 g of a compound of this invention. 

We have found that the compounds of the present invention possess anti-proliferative 
properties such as anti-cancer properties that are believed to arise from their erbB2 receptor 
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tyrosine kinase inhibitory activity. Furthermore, certain of the compounds according to the 
present invention possess substantially better potency against the erbB2 receptor tyrosine 
kinase, than against other tyrosine kinase enzymes, particularly EGFR tyrosine kinase. Such 
compounds possess sufficient potency against the erbB2 receptor tyrosine kinase that they 
5 may be used in an amount sufficient to inhibit erbB2 receptor tyrosine kinase whilst 
demonstrating little, or significantly lower, activity against otiier tyrosine kinases such as 
EGBR. Such compounds are likely to be useful for the selective inhibition, of erbB2 receptor 
tyrosine kinase and are likely to be useful for the effective treatment of, for example eibB2 
driven tumours. Accordingly, tiie compounds of the present invention are expected to be 

10 useful m tiie treatment of diseases or medical conditions mediated alone or in part by erbB2 
receptor tyrosine kinases, i.e. the compounds may be used to produce a erbB2 receptor 
tyrosine kinase inhibitory effect in a warm-blooded animal in need of such treatment. Thus 
the compounds of the present invention provide a method for the treatment of malignant cells 
characterised by inhibition of tiie erbB2 receptor tyrosine kinase. Particularly the compounds 

15 of the invention may be used to produce an anti-proliferative and/or pro-apoptotic and/or 
anti-invasive effect mediated alone or in part by the inhibition of erbB2 receptor tyrosine 
kmases. Particularly, the compounds of tiie present invention are expected to be useful in tiie 
prevention or treatment of those tumours tiiat are sensitive to inhibition of die erbB2 receptor 
tyrosine kinase that are involved in the signal transduction steps which drive proliferation and 

20 survival of these tumour cells. Accordingly the compounds of the present invention are 
expected to be useful in tiie treatment and/or prevention of a number of hyperproliferative 
disorders by providing an anti-proliferative effect. These disorders include, for example 
psoriasis, benign prostatic hyperplasia (BPH), atherosclerosis and restenosis and, in particular, 
erbB2 receptor tyrosine kinase driven tumours. Such benign or malignant tumours may affect 

25 any tissue and include non-solid tumours such as leukaemia, multiple myeloma or lymphoma, 
and also solid tumours, for example bile duct, bone, bladder, brain/CNS, breast, colorectal, 
cervical, endometrial, gastric, head and neck, hepatic, lung, muscle, neuronal, oesophageal, 
ovarian, pancreatic, pleural/peritoneal membranes, prostate, renal, skin, testicular, thyroid, 
uterine and vulval tumours According to this aspect of tiie invention there is provided a 

30 quinazoline derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use 
as a medicament. 

Thus according to this aspect of the invention there is provided the use of a 
quinazoline derivative of tiie formula I, or a pharmaceutically-acceptable salt tiiereof , as 



wo 2004/093880 PCT/GB2004/001713 

-76- 

defined hereinbefore in the manufacture of a medicament for use in the production of an 
anti-proliferative effect in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a 
method for producing an anti-proliferative effect in a warm-blooded animal, such as man, in 
5 need of such treatment which comprises administering to said animal an effective amount of a 
quinazoline derivative of the formula I, or a pharmaceutically acceptable salt thereof, as 
hereinbefore defined. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in the 
10 production of an anti-proliferative effect in a warm-blooded animal such as man. 

According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the production of an 
anti-proliferative effect which effect is produced alone or in part by inhibiting erbB2 receptor 
15 tyrosine kinase in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a 
method for producing an anti-proliferative effect which effect is produced alone or in part by 
inhibiting erbB2 receptor tyrosine kinase in a warm-blooded animal, such as man, in need of 
such treatment which comprises administering to said animal an effective amoimt of a 
20 quinazoline derivative of the formula I, or a pharmaceutically acceptable salt thereof, as 
hereinbefore defined. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in the 
production of an anti-proliferative effect which effect is produced alone or in part by 
25 inhibiting erbB2 receptor tyrosine kinase in a warm-blooded animal such as man. 

According to a further aspect of the present invention there is provided the use of a 
quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the treatment of a disease 
or medical condition (for example a cancer as mentioned herein) mediated alone or in part by 
30 erbB2 receptor tyrosine kinase. 

According to a further feature of this aspect of the invention there is provided a 
method for treating a disease or medical condition (for example a cancer as mentioned herein) 
mediated alone or in part by erbB2 receptor tyrosine kinase in a warm-blooded animal, such 
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as man, in need of such treatment, which comprises administering to said animal an effective 

amount of a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt 

thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided a qumazoline 
5 derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in the 

treatment of a disease or medical condition (for example a cancer as mentioned herein) 

mediated alone or in part by erbB2 receptor tyrosine kmase. 

According to a further aspect of the invention there is provided the use of a 

quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 
10 defined hereinbefore in the manufacture of a medicament for use in the prevention or 

treatment of those tumours which are sensitive to inhibition of erbB2 receptor tyrosine kinase 

that is involved in the signal transduction steps which lead to the proliferation of tumour cells. 
According to a further feature of this aspect of the invention there is provided a 

method for the prevention or treatment of those tumours which are sensitive to inhibition of 
15 erbB2 receptor tyrosine kinase, that is involved in the signal transduction steps which lead to 

the proliferation and/or survival of tumour cells in a warm-blooded animal, such as man, in 

need of such treatment, which comprises administering to said animal an effective amount of 

a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 

defined hereinbefore. 

20 According to a further aspect of the invention there is provided a quinazoline 

derivative of the formula I, or a pharmaceutically acceptable salt tiiereof, for use in the 
prevention or treatment of those tumours which are sensitive to inhibition of die erbB2 
receptor tyrosine kinase, that is involved in the signal transduction steps which lead to the 
proliferation and/or survival of tumour cells. According to a further aspect of the invention 

25 there is provided the use of a quinazoline derivative of the formula I, or a 

pharmaceutically-acceptable salt thereof, as defined hereinbefore in the manufacture of a 
medicament for use in providing a erbB2 receptor tyrosine kinase inhibitory effect. 

According to a further feature of this aspect of the invention there is provided a 
method for providing an erbB2 receptor tyrosine kinase inhibitory effect in a warm-blooded 

30 animal, such as man, in need of such treatment, which comprises administering to said animal 
an effective amount of a quinazoUne derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore. 
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According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in providing 
an erbB2 receptor tyrosine kinase inhibitory effect. 

According to a further aspect of the invention there is provided the use of a 
5 quinazoUne derivative of the formula I, or a phannaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in providing a selective 
erbB2 kinase inhibitory ejffect 

According to a further feature of this aspect of the invention there is provided a 
method for providing a selective erbB2 kinase inhibitory effect in a warm-blooded animal, 
10 such as man, in need of such treatment, which comprises administering to said animal an 
effective amount of a quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in providing 
15 a selective erbB2 kinase inhibitory effect. 

By "a selective erbB2 kinase inhibitory effect" is meant that the quinazoline derivative 
of formula I is more potent against erbB2 receptor tyrosine kinase than it is against other 
kiaases. In particular the quinazoline derivative of formula I is more potent against erbB2 
receptor kinase than it is against EGFR tyrosine kinase. For example in a cellular assay (such 
20 as the H16N-2. assay described herein) the quinazoline derivative of formula I is at least 5 
times, preferably at least 10, more preferably at least 100 times more potent against erbB2 
receptor tyrosine kinase driven proliferation than it is against EGFR tyrosine kinase driven 
proliferation, as determined from the relative IC50 values. 

According to a further aspect of the present invention there is provided the use of a 
25 quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the treatment of a cancer, 
for example a cancer selected from leukaemia, multiple myeloma, lymphoma, bile duct, bone, 
bladder, brain/CNS, breast, colorectal, cervical, endometrial, gastric, head and neck, hepatic, 
lung, muscle, neuronal, oesophageal, ovarian, pancreatic, pleural/peritoneal membranes, 
30 prostate, renal, skin, testicular, thyroid, uterine and vulval cancer. 

According to a further feature of this aspect of the invention there is provided a 
method for treating a cancer, for example a cancer selected from selected from leukaemia, 
multiple myeloma, lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, 
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cervical, endometrial, gastric, head and neck, hepatic, lung, muscle, neuronal, oesophageal, 
ovarian, pancreatic, pleural/peritoneal membranes, prostate, renal, skin, testicular, thyroid, 
uterine and vulval cancer in a warm-blooded animal, such as man, in need of such treatment, 
which comprises administering to said animal an effective amount of a quinazoline derivative 
5 of the formula I, or a pharinaceutically-acceptable salt thereof, as defined hereinbefore. 
According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in the 
treatment of a cancer, for example a cancer selected from leukaemia, multiple myeloma, 
lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, cervical, endometrial, 
10 gastric, head and neck, hepatic, Ixmg, muscle, neuronal, oesophageal, ovarian, pancreatic, 
pleural/peritoneal membranes, prostate, renal, skin, testicular, thyroid, uterine and vulval 
.cancer. 

The anti-proliferative treatment defined hereinbefore may be applied as a sole therapy 
or may involve, in addition to the quinazoline derivative of the invention, conventional 
15 surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more of 
die following categories of anti-tumour agents: 

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as allcylating agents (for example cis-platin, carboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulfan and nitrosoureas); antimetabolites (for 

20 example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example 
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca 
alkaloids lilce vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and 

25 taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and 
teniposide, amsacrine, topotecan and camptothecin); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example 
fulvestrant), antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone 

30 acetate), LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and 
buserelin), progestogens (for example megestrol acetate), aromatase inhibitors (for example 
as anastrozole, letrozole, vorazole and exemestane) and inhibitors of 5a-reductase such as 
finasteride; 
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• (ui) agents which inhibit cancer ceU invasion (for example metalloproteinase inhibitors 
like maiimastat and inhibitors of urokinase plasminogen activator receptor function); 

(iv) inhibitors of growth factor function, for example such inhibitors include growth factor 
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody 

5 trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]), famesyl 
transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kmase inhibitors, for 
example other inhibitors of the epidermal growth factor family (for example EGER family 
tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3- 
morphoUnopropoxy)quinazolin-4-amine (gefitinib, AZD1839), M-(3-ethynylphenyl)-6,7- 

10 bis(2-methoxyethoxy)quinazoUn-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro- 
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for example 
inhibitors of the platelet-derived growth factor f anuly and for example inhibitors of the 
hepatocyte growth factor family; 

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
15 growth factor, (for example the anti-vascular endothelial cell growth factor antibody 

bevacizumab [Avastiii™], compounds such as those disclosed m International Patent 
AppUcations WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and 
compounds that work by other mechanisms (for example linomide, inhibitors of integrin 

avp3 function and angiostatin); 
20 (vi) vascular damaging agents such as CombretastatinA4 and compounds disclosed in 

International Patent Applications WO 99/02166, WOOO/40529, WO 00/41669, WOOl/92224, 

WO02/04434 and WO02/08213; 

(vii) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 

25 (viii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT (gene-directed enzyme pro-drug 
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

30 (ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cell anergy, approaches using transfected immune cells such as 
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cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines 

and approaches using anti-idiotypic antibodies. 

Such conjoint treatment may be achieved by way of the simultaneous, sequential or 

separate dosing of the individual components of the treatment. Such combination products 
5 employ the compounds of this invention within the dosage range described hereinbefore and 

the other pharmaceutically-active agent within its approved dosage range. 

According to this aspect of the invention there is provided a pharmaceutical product 

comprising a qumazoUne derivative of the formula I as defined hereinbefore and an additional 

anti-tumour agent as defined hereinbefore for the conjoint treatment of cancer. 
10 Although the compounds of the formula I are primarily of value as therapeutic agents 

for use in warm-blooded animals (including man), they are also useful whenever it is required 

to inhibit the effects of the erbB2 receptor tyrosine protein kinases. Thus, they are useful as 

pharmacological standards for use in the development of new biological tests and in the 

search for new pharmacological agents. 
15 The invention will now be illustrated by the following non-limiting examples in 

which, unless stated otherwise: 

(i) temperatures are given in degrees Celsius C^C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-25°C; 

(ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent 
20 was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 

4.5-30mmHg) witii a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
(TLC) was carried out on silica gel plates; 

(iv) in general, the course of reactions was followed by TLC and / or analytical LC-MS, and 
25 reaction times are given for illustration only; 

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
mass spectral data; 

(vi) yields are given for illustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 

30 (vii) when given, NMR data is in tiie form of delta values for major diagnostic protons, given 
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, 
determined at 300 MHz using perdeuterio dimetiiyl sulfoxide (DMS0-d6) as solvent unless 



wo 2004/093880 PCT/CB2004/001713 

-82- 

otherwise indicated; the following abbreviations have been used: s, singlet; d, doublet; t, 
triplet; q, quartet; m, multiplet; b, broad; 

(viii) chemical symbols have their usual meanings; SI units and symbols are used; 

(ix) solvent ratios are given in volumeivolume (v/v) terms; and 

5 (x) mass spectra were run with an electron energy of 70 electron volts in the chemical 
ionization (C3) mode using a direct exposure probe; where indicated ionization was effected 
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z 
are given; generally, only ions which indicate the parent mass are reported; and unless 
otherwise stated, the mass ion quoted is (MHf which refers to the protonated mass ion; 
10 reference to is to the mass ion generated by loss of an electron; and reference to M-H*" is 
to the mass ion generated by loss of a proton; 

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon 
and/or sulfur atom have not been resolved; 

(xii) where a synthesis is described as being analogous to that described in a previous example 
15 the amounts used are the millimolar ratio equivalents to those used in the previous example; 

(xiii) all microwave reactions were carried out in a CEM Discover™ microwave synthesisor, 

(xiv) preparative high performance liquid chromatography (HPLC) was performed on a 
Gilson instrument using the following conditions: 

Column: 2 1 mm x 10 cm EBchrom RPB 

20 Solvent A: . Water + 0.1% trifluoracetic acid. 

Solvent B: Acetonitrile + 0.1% trifluoroacetic acid 

Row rate: 1 8 ml / min 

Run time: 15 minutes with a 10 minute gradient from 5-95% B 

Wavelength: 254 nm, bandwidth 10 nm 

25 Injection volume 2.0-4.0 ml; 

(xv) the following abbreviations have been used: 

THF tetrahydrofuran; 
DMF iV,A/'-dimethylformamide; 
DMA A^,iV-dimethylacetamide; 
30 DCM dichloromethane; 

DMSO dimethylsulfoxide; 
IPA isopropyl alcohol; and 

ether diethyl ether. 
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Example 1 

4-f3-Chloro-4-f2-pvridvlmethoxv)amMno)-5-f2-riiniethvla^ 

4.(3~CMoro-4-(2-p)ddylmethoxy)anmno)-5-fluoroqu^ (1 14 mg), N,N- 
dimethylethanolamine (30 mg), 60% sodium hydride dispersion in oil (40 mg) and 
5 1,4,7,10, 13-pentaoxacyclopentadecane (1 drop) were added to 1,4-dioxane (5 ml) in a 10 ml 
microwave reaction tube. The reaction tube was sealed and heated in a CEM Discover™ 
microwave synthesisor for 15 minutes at 150°C. The reaction was cooled, the solution was 
loaded onto a 10 g silica column and the column was eluted with 5-10% methanol/ethyl 
acetate. The appropriate fractions were combined and concentrated, and the resulting gum 
10 was triturated with ether to give the title compound (59 mg, 66%); NMR spectrum (DMSO- 
d6) 2.3 (s. 6H), 2.8-2.9 (t, 2H), 4.3-4.4 (t, 2H),-5.25 (s, 2H), 7.1-7.15 (d, IH), 7.2-7.25 (d, 
IH), 7.3-7.4 (m, 2H), 7.55-7.6 (d, IH), 7.6-7.7 (t, IH), 7.7-7.8 (dd, IH), 7.8-7.9 (t, IH), 7.95 
(s, IH). 8.5 (s, IH), 8.5-8.6 (d, IH), 10.3-10.4 (br s, IH); Mass spectrum MH" 450.2. 

The 4-(3-chloro-4-(2-p}^dylmethoxy)anilino)-5-fluoroquinazoline used as starting 

15 material was obtained as follows: 

DMF (0.2 ml) was added to a suspension of 5-fluoro-3,4-dihydro-3H-quinazolin-4- 
one (1.64 g) in thionyl chloride (10 ml) and the mixture was stirred and heated at 80^C for 6 
hours. Volatile material was removed by evaporation and the residue was azeotroped with 
toluene (20 ml). The resulting solid was added portionwise to a vigorously stirred mixture of 

20 saturated sodium bicarbonate (50 ml), crushed ice (50 g) and DCM (50 ml) such that the 
temperature was kept below 5^C, The organic phase was separated, dried and concentrated to 
give 4-Chloro-5'-fluoroquinazoline (1.82 g, 99%) as a solid which was used without 
purification; NMR spectrum (CDCI3) 7.35-7.45 (m, IH), 7.85-7.95 (m, 2H), 9.0 (s, IH). 

4-Chloro-5-fluoroquinazoline (6.75 g) was added to stirred solution of 3-chloro-4-(2- 

25 pyridyhnethoxy)aniline (9.27 g) (obtained as described in Example 13 of WO 96/15118) in 
IPA (200 ml), and the solution was stirred and heated under reflux for 8 hours. The solution 
was allowed to cool to ambient temperature overnight and the precipitated solid was filtered 
off, washed with acetone and dried. The solid was added to 50% aqueous methanol (400 ml) 
and the mixture was heated on a steam bath until all the solid had dissolved. The solution was 

30 basified by careful addition of aqueous ammonia (0,880), and the mixture was concentrated to 
remove methanol. Water (300 ml) was added and the mixture was extracted with DCM (600 
.ml). The extract was washed with water and saturated brine and dried. The solvent was 
removed by evaporation to give a solid, which was re-crystallised from a mixture of ethyl 
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acetate. tetrahydrofuran and isohexane to give 4-(3-chloro-4-(2-pyridylmethoxy)aiiilino)-5- 
fluoioquinazoline as beige crystals (6.75 g. 48%); NMR spectrum (DMS0-d6) 5.3 (s. 2H), 
7.2-7.3 (d, IH), 7.35-7.5 (m. 2H). 7.5-7.65 (m, 3H). 7.8-7.95 (m, 3H). 8.55 (s. IH), 8.55-8.6 
(d, IH), 9.1-9.2 (br s, IH); Mass spectrum MH* 381.4. 
5 Example 2 

4-f3.CMoro-4-f2-DvridYlmethoCT^anilin n^-S-f2.dimethylainino-l- 

methvIethoxv>auinazolme 

The procedure described in Example 1 was repeated using 4-(3-chloro-4-(2- 
pyridylmethoxy)anilino)-5-fluQroquinazoUae and l-dimethylaminopropan-2-ol to give the 
10 title product in (26% yield ); NMR spectrum (DMS0-d6) 1.4-1.5 (d, 3H), 2.15-2.25 (s, 6H), 
2.35-2.5 (dd, IH), 2.85-3.0 (dd, IH). 4.8-4.95 (m, IH), 5.3 (s, 2H). 7.1-7.2 (d, IH), 7.2-7.4 
(m. 3H), 7.55-7.7 (m, 2H), 7.7-7.78 (t, IH), 7.8-7.9 (t, IH). 7.9-8.0 (d. IH). 8.5 (s. IH), 8.55- 
8.6 (d, IH), 10.4-10.45 (br s, IfHi Mass spectrum MtT 464.5. 
Example 3 

15 4-(3-Chloro-4-fl-methvl-1H-imida2ol -2-Ylthio)aiiilino)-5-(2- 

dimethvlaminoetboxv^auinazoline 

4-(3-Chloro-4-(l-methyl-m-imidazol-2-yIthio)anilino)-5-fluoroquinazoline (96 mg), 

N,N-dimethylethanolamine (49 mg), 60% sodium hydride dispersion in oil (22 mg) and 
1,4,7,10,13-pentaoxacyclopentadecane (1 drop) were added to l,4-dioxan6 (5 ml) in a 10 ml 

20 microwave reaction tube. The reaction tube was sealed and heated in a CEM Discover™ 
microwave synthesiser for 15 minutes at UO°C. The reaction was cooled and 5% 
methanol/ethyl acetate (1 ml) and acetic acid (4 drops) were added. The solution was loaded 
onto a 10 g siUca column and the column was eluted with 5-10% methanoyethyl acetate. The 
appropriate fractions were combined and concentrated, and the resulting gum was triturated 

25 with ether to give the title compound (55 mg, 48%); NMR spectrum (DMS0-d6) 2.3 (s. 6H), 
2.8-2.9 (t. 2H). 3.7 (s, 3H), 4.4-4.5 (t, 2H), 6.9-6.95 (d, IH), 7.15 (s, IH), 7.15-7.2 (d, IH), 
7.4-7.45 (m. 2H), 7.7-7.8 (t, IH), 7.8-7.9 (dd, IH), 8.1 (s, IH). 8.6 (s, IH), 10.4-10.5 (br s. 

im: Mass spectrum MH^ 455.4. 

The 4-(3-chloro-4-(l-methyl-m-imidazol-2-ylthio)anilino)-5-fluoroquinazoline used 

30 as starting material was obtained in 72% yield by reacting 4-chloro-5-fluoroquinazoline 
(obtained as described in Example 1, preparation of starting materials) and 3-chIoro-4-(l- 
methyl-lH-imidazol-2-ylthio)amUne (obtained as described in Example 53 of US 4,973,599) 
using an analogous procedure to that described in the preparation of 4-(3-chloro-4-(2- 
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pyridylmethoxy)amUno)-5-fluoroquinazoline inExample 1; m^mm^ (DMS0-d6) 3.78 
(s, 3H). 6.7^.75 (d. IH). 7.3 (br s. IH), 7.5-7.6 (dd. IH), 7.65 (s. IH), 7.7-7.8 (dt. 2H), 7.9- 
8.0 (m. IH). 8.2 (d. IH). 8.75 (s. IH). 9.3-9.4 (d. IH); MassspecSum MH^ 386.5. 

Example 4 

methvlethoicY)auinazoline 

The procedure described inExample 1 was repeated using 4-(3-chloro-4-(l-methyl- 

m-imidazol-2-ylthio)amlino)-5.fluoroquinazolme (obtained as described in Example 3. 
preparation of starting materials) and 2-dimethylaminopropan-l-ol to give the title product 
10 (20% yield); NMIR ..oectrum CDMS0-d6) 1.0-1.1 (d. 3H). 2.3 (s. 6H). 3.1-3.2 (m. IH), 3.7 (s, 
3H) 4 15-4.25 (dd. IH). 4.3-4.4 (dd, IH). 6.85-6.9 (d, IH). 7.1 (s, IH). 7.15-7.2 (d, IH). 
7.35-7.45 (m. 2H). 7.7-7.85 (m. 2H). 8.1 (s. IH). 8.6 (s. IH). 10.5-10.6 (br s. IH); 
Spectrum MlT 469.5. 
Example 5 

15 d. (4.(:^.FI..oroben '^Yinv T^«ni»noV5- r -'^'-"''thv]aminoethow)auinazoMne 

A mixture of 60% sodium hydride dispersion in oil (25 mg) andN.N- 
dimethylethanolamine (56 mg) in dry 1,4-dioxane (5 ml) was stirred at room temperature for 
5 minutes. 4-(4-(3-Huorobenzyloxy)anilino)-5-fluoroquinazoUne (100 mg) was added and 
the mixture was heated under reflux overnight. Samrated ammonium chloride (2 ml) was 

20 added and volatile material was removed by evaporation. Saturated sodium hydrogen 

carbonate (10 ml) was added to the residue and the mixture was extracted with DCM (3 x 15 
ml). The combined extracts were dried and concentrated and the residue was purified by 
chromatography, eluting with 5% methanoyethyl acetate. The appropriate fractions were 
combined and concentrated to give the title compound (70 mg, 58%); NMRlEecM 

25 (CDQs) 2.21 (s, 6H), 2.74 (t, 2H), 4.17 (t, 2H), 4.99 (s, 2H), 6.75 (d, IH). 6.91 (m. 3H). 7.11 
(m. 2H). 7.35 (m. 2H). 7.50 (m. IH), 7.59 (m. 2H), 8.5 (s. IH). 10.26 (s. IH); Massseecmma 
IvCT 433.2. 

The 4.(4.(3-fIuorobenzyloxy)anilino)-5-fluoroquinazoUne used as starting matenal 

was obtained as follows: 
30 4-(3-Huorobenzyloxy)aniUne (1.31 g) (obtained using an analogous method to that 

disclosed in WO98/02434. preparation of intermediates pages 44-45) and 4-chloro-5- 
fluoroquinazoline (1 g) (prepared as described in Example 1, preparation of starting materials) 
were suspended in IPA (50 ml) and the mixture was heated under reflux for 15 minutes. The 
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solvent was removed by evaporation and methanol (10 ml) and saturated sodium hydrogen 
carbonate (50 ml) were added to the residue. The mixture was extracted with ediyl acetate (3 
X 50 ml) and the combined extracts were washed with saturated brine (3 x 50 ml) and dried. 
VolatUe material was removed by evaporation to give 4-(4-(3-fluorobenzyloxy)aniUno)-5- 
5 fluoroquinazoline as a yellow oil which crystallised on standing (1.86 g, 93%); MM. 
spectrum (DMS0.d6) 5.28 (s. 2H). 7.16 (d, 2H), 7.28 (m, IH), 7.41 (m, 2H), 7.56 (m. 2H). 
7.72 (d, 2H), 7.93 (m. IH). 8.61 (s. 1H),.9.18 (d. IH); Mass spectrum MH* 364.2. 
Example 6 

4.f4.(<t.Tn..ornhenzvIoxY)3nilinoVS.f2-di niPtl.vlamino-1.methvlethoXY)quma2olme 
10 4-(4.(3.Huorobenzyloxy)anilino)-5-fluoroquinazoline (obtained as described in 

Example 5) was reacted with l-dimethylaminopropan-2-ol using the procedure described in 
Example 5 to give the title product (56% yield); NMRspectypi^ (DMSO-d6) 1.57 (d, 3H). 
2.31 (s, 6H), 2.55 (m, IH), 3.02 (m. IH), 5.00 (m. IH), 5.27 (s, 2H), 7.18 (d. 2H), 7.29 (m, 
2H), 7.42 (m. 3H). 7.57 (m, IH). 7.78 (m. 3H), 8.54 (s, IH), 10.50 (s. IH); Ma.ss spectrum 
15 MH" 447.2. 
Example 7 

4.(^.rh1nrft.4-f2.pvrazinvlmethoxv)ani) inoVS-r2-dimethYlaimnoethoxY)quinazoline 

4-(3-Chloro-4-(2-pyazinylmethoxy)anilino)-5-fluoroquinazoline was reacted with and 
N,N-dimethylethanolamine using the procedure described in Example 5 to give the title 
20 product (32% yield); NMR spectrum (CDCI3) 2.28 (s, 6H), 2.79 (t, 2H), 4.21 (t. 2H). 5.26 (s, 
2H), 6.81 (d, IH), 6.97 (d. IH), 7.38 (d, IH), 7.56 (m, IH), 7.76 m, IH), 7.88 (m, IH), 8.50 
(s, 2H), 8.56 (s, IH), 8.92 (s, IH). 10.36 (bs, IH; Mass spectrum MH" 451.2. 

The 4-(3-chloro-4-(2-pyazinylmethoxy)anilino)-5-fluoroquinazoline used as starting 

material was obtained as follows: 

25 Methylpyrazine carboxylate (8.5g) was stirred in water (200 ml) and sodium 

borohydride (11.65 g) was added in one portion, resulting in a vigorous exotiierm. The 
reaction mixture was stirred vigorously for 30 minutes, and then ethanol (80 ml) and saturated 
potassium carbonate (150 ml) were added. The mixture was stirred for 30 minutes and then 
extracted with ethyl acetate (5 x 150 ml) and DCM (5 x 150 ml). The combined extracts were 

30 dried and concentiated to give pyrazin-2-ylmethanol as a yellow oil (5.43 g, 80%). which was 
used without purification; NMR spectrum CDMS0-d6) 4.65 (s. 2H), 5.57 (br s, IH), 8.54 (d, 
2H), 8.71 (s, IH). 
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Pyrazin-2-ylmethanol (1.5 g) was dissolved in DMA (25 ml) and the solution was 
cooled to O'C. 60% Sodium hydride dispersion in oil (0.6 g) was added portionwise and the 
mixture was stirred for 10 nunutes at QOC. A solution of 3-chloro-4-fluoronitrobenzene (2.18 
g) in DMA (25 ml) was added over 15 minutes and the reaction mixture was aUowed to warm 
5 to room temperature and stirred for 3 hours. Saturated ammonium chloride (100 ml) was 
added, and the precipitated soUd was filtered off and purified by chromatography elating with 
50% ethyl acetate/iso-hexane. The appropriate fractions were concentrated to give 3-Chloro- 
4-(2-pyrazinybnethoxy)nitrobenzene as a brown soUd (1.25 g, 38%); NMR spectrum 
(DMSO-d6) 5.67 (s, 2H), 7.65 (d. IH). 8.37 (m. IH). 8.48 (d. IH). 8.81 (m, 2H). 8.99 (s. IH); 

10 Mass spectrum MET 264.1. 

A solution of 3-chloro-4-(2-pyrazinylmethoxy)mtrobenzene (1.25 g) in ethyl acetate 

(100 ml) was catalytically hydrogenated over 10% platinum on carbon (400 mg) at ambient 
temperature overnight. The reaction mixture was filtered through diatomaceous earth and the 
filtrate was concentrated to give 3-chloro-4-(2-pyrazinylmethoxy)aniline as a yellow soUd 
15 (1.03 g, 94%); spectrum (DMSO-d6) 5.09 (br s, 2H), 5.27 (s. 2H), 6.59 (m, IH). 6.77 
(d. IH), 7.08 (d. IH), 8.75 (m, 2H), 8.91 (s, IH); Mass spectrum MH* 236.1. 

4-Chloro-5-fluoroquinazoline (obtained as described in Example 1) was reacted with 

3- chloro-4-(2-pyrazinylmethoxy)aniline using the procedure described in Example 5 for the 
preparation of starting materials to give 4-(3-Chloro-4-(2-pya2inybnethoxy)anilino)-5- 

20 fluoroquinazoline (76% yield); NMR spectrum (DMS0-d6) 5.51 (s, 2H), 7.45 (d, IH), 7.55 
(m, IH), 7.74 (m, 2H), 7.96 (m, IH), 8.04 (d, IH). 8.67 (s. IH), 8.77 (m, IH). 8.81 (m. IH), 
8.98 (d, IH). 9.28 (d. IH); Mass spectrum MH* 382.1. 
Example 8 

4- f3-Chloro-4.(l-pvrazinv)niethoxv)ani} innV5.f2-dimethYlamtao-l- 

25 methvlethox Y)qmnazoline 

The procedure described in Example 5 was repeated but using 4-(3-chloro-4-(2- 
pyazinyhnethoxy)amUno)-5-fluoroquinazoUne (obtained as described in Example 7, 
preparation of starting materials) and l-dimethylaminopropan-2-ol to give the titie product 
(25% yield); NfMR spectrum (CDCI3) 1.48 (d. 3H). 2.22 (s, 6H), 2.40 (m, IH), 2.85 (m, IH), 

30 4.67 (m. IH). 5.25 (s, 2H). 6.85 (d. IH). 6.98 (d. IH). 7.36 (d. IH), 7.54 (t. IH), 7.67 (d. IH). 
7.73 (s, IH), 8.50 (s. 2H). 8.53 (s. IH). 8.91 (s. IH), 10.32 (s. IH); Mass spectrum MH" 
465.1. 
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4.r3-Chloro-4-f5'methvHso%azol-3-vlinethoxv) anilmoV5-(2- 
Himethvlaminoethbx Y^qiiiiiazoline 

The procedure described in Example 5 was repeated using 4-(3-chloro-4-(5- 
5 niethylisoxa2ol-3-ylmethoxy)anilino)-5-fluoroquinazoline and N^-dimethylethanolamine to 
give the title product (73% yield); NMR spectrum (CDCI3) 2.34 (s, 6H), 2.44 (s. 3H), 2.84 (t, 
2H), 4.26 (t. 2H), 5.19 (s. 2H), 6.20 (s, IH). 6.85 (d. IH), 7.04 (d. IH), 7.44 (d, IH). 7.60 (m, 
IE), 7.84 (m, 2H), 8.61 (s, IH) 10.40 br s, IH); Mass spectrum Mtf" 454.4. 

The 4-(3-chloro-4-(5-methyHsoxazol-3-ylmethoxy)anilino)-5-fluoroquinazoHne used 

10 as starting material was obtained as follows: 

A mixture of 4-amino-2-chlarophenol (1.2 g), 3-chloromethyl-5-methylisoxazole 
(1.21 g) potassium carbonate (4.04 g) and 1,4,7,10.13,16-hexaoxacyclooctadecane (100 mg) 
in DMF (25 ml) was stirred and heated at 60°C overnight. Water (250 ml) was added and the 
mixture was extracted with ethyl acetate (3 x 200 ml). The combined extracts were washed 

15 with saturated brine (3 x 150 ml), dried and concentrated. The residue was purified by 
chromatography, eluting with 20% ethyl acetate/iso-hexane. The appropriate fractions were 
combined and concentrated to give 3-Chloro-4-(5-methyUsoxazol-3-ylmethoxy)aniline as a 
pink soUd (1.2 g, 60%); NMR spectrum (CDCI3) 2.35 (s, 3H), 3.44 (br s, 2H), 5.00 (s, 2H), 
6.09 (s, IH), 6.46 (m, IH), 6.67 (d, IH). 6.77 (d, IH); Mass spectrum MH" 239.1. 

20 The procedure described in Example 5, preparation of starting materials, was repeated 

using 4-chloro-5-fluoroquinazoline (obtained as described in Example 1) and 3-chloro-4-(2- 
pyra2inylmethoxy)aniUne to give 4-(3-Chloro-4-(5-methyUsoxazol-3-ylmethoxy)anilino)-5- 
fluoroqumazoUne (71% yield); NMR spectrum (CDCI3) 2.37 (s, 3H), 5.14 (s, 2H), 6.12 (s, 
IH), 7.01 (d, IH), 7.14 (m, IH), 7.44 (m. IH), 7.64 (m. 2H), 7.83 (d, IH), 8.21 (d, IH), 8.63 

25 (s, IH); Mass spectrum MH* 385.1. 
Example 10 

4.(3-Chloro-4-f5-methvlisoxazoI-3-Ylmethoxv^anilino)-5-( 2-dimethvlamino-l- 

methvlethoxv)quinazoline 

The procedure described in Example 5 was repeated using 4-(3-chloro-4-(5- 
30 methylisoxazol-3-ylmethoxy)aniUno)-5-fluoroquinazoIine (obtained as described in Example 
9.2) and l-dimethylamino-2-propanol to give the titie compound (79% yield); NMR spectrum 
(CDCI3) 1.44 (d, 3H), 2.21 (s, 6H), 2.37 (m, IH), 2.84 (m, IH), 4.66 (m, IH), 5.12 (s. 2H). 
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6.11 (s. IH). 6.83 (d. IH), 6.97 (d. IH). 7.35 (d. IH). 7.53 (m. 2H), 7.75 (d. IH). 8.52 (s, IH). 
10.30 (s, IH); Mass spectrum MlT 468.45. 
Example 11 

4.(?;.Oilor(H4-f3-fluornhenzvloxv )aTiilinoV5-f2-fN-ethYl-N- 

5 methvlamino'>ethoxy)quinazoline trifluoroacetate 

4-(3-CWoro-4-(3-fluorobenzyloxy)anilino)-5-(2-chloroethoxy)quinazoline(100mg), 

N-ethylmethylamine (65 mg) and tetra-n-butylammonium iodide (81 mg) were dissolved in 
1,4-dioxane (5 ml) in a 10 ml microwave reaction tube. The reaction tube was sealed and 
heated in a CEM Discover™ microwave synthesiser at 150''C for 15 minutes. Volatile 

10 material was removed by evaporation and the residue was partitioned between DCM (10 ml) 
and water (10 ml). The organic phase was separated, dried and concentrated and the residue 
was purified by preparative HPLC. The appropriate fractions were combined and 
concentrated and the resulting gum was triturated with ether to give the titie compound (34 
mg, 32%); NMR spectrum (DMS0-d6) 1.24 (t, 3H), 2.91 (s, 3H), 3.29 (d, 2H), 3.78 (d, 2H), 

15 4.82 (s, 2H), 5.32 (s. 2H), 7.18 (t, IH), 7.31-7.38 (m, 4H), 7.47 (m, 2H), 7.59 (dd. IH), 7.87 
(s, IH). 7.93 (t, IH), 8.71 (s, IH), 10.12 (s, IH); Mass spectrum MH" 481.0. 

The 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-(2-chloroethoxy)quinazoline used as 

starting material was obtained as foUows: 

Using an analogous procedure to that described for the preparation of 4-(3-chloro-4- 

20 (2-pyridyhnethoxy)anilino)-5-fluoroquinazoline in Example 1, 4-chloro-5-fluoroquinazoline 
(obtained as described in Example 1) and 3-chloro-4-(3-fluorobenzyloxy)aniline (obtained 
using an analogous procedure to that described in WO 98/02434, page 44-45) were reacted to 
give 4-(3-Chloro-4-(3-fluorobenzyloxy)anilino>5-fluoroquinazoline in 47% yield; Nm 
spectrum (DMSO-d6) 5.29 (s, 2H), 7.18 (t, IH), 7.30 (m, 3H), 7.49 (t, IH). 7.52 (m, IH). 7.63 

25 (dd, IH), 7.82 (m, IH), 8.06 (m. IH). 8.81 (s, IH). 8.92 (s, IH), 10.32 (s, IH); Mass spectrum 
MH" 398.5. 

60% Sodium hydride dispersion m oil (738 mg) was added portionwise to 4-(3-chloro- 
4-(3-fluorobenzyloxy)anilino)-5-fluoroquina2oline (1.75 g) and 4-methoxybenzyIalcohol 
(1.72 ml) in dry DMF (40 ml) under an atmosphere of nitrogen. The mixture was stirred untU 
30 hydrogen evolution ceased and then heated at lOO^C for 3.5 hours. Volatile material was 
removed by evaporation and the resulting slurry was suspended in ethyl acetate (30 ml) and 
saturated sodium bicarbonate (30 ml). The insoluble solid was filtered off and washed with 
water (2 x 30 ml) and ether (30 ml) to give 4-(3-Chloro-4-(3-fluorobenzyloxy)amlino)-5-(4- 
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methoxybenzyloxy)quinazoline as a pale soUd (1.9 g, 87%); NMR spectrum (DMSO-d6) 3.80 
(s, 3H), 5.24 (s, 2H). 5.34 (s, 2H), 7.05 (d, 2H), 7.17 (d, IH). 7.29 (d, IH), 7.38 (m, 2H). 7.44 
(m, 2H), 7.58 (d, IH), 7.62 (d, 2H). 7.78 (t, IH). 7.88 (t, IH), 8.54 (s, IH), 8.59 (d. IH), 10.10 
(s, IH); Mass spectrum MH^ 516.0. 

5 Trifluoroacetic acid (4 ml) was added to a stirred solution of 4-(3-chloro-4-(3- 

fluorobenzyloxy)anilino)-5-(4-methoxybenzyloxy)quinazoline (3 g) in DCM (3 ml). The 
mixture was stirred for 45 minutes and then volatile material was removed by evaporation. 
The resulting solid was suspended in a mixture of methanol (70 ml) and water (30 ml), and 
the mixture was basified with saturated sodium bicarbonate. The suspension was stirred 

10 vigorously for Ihour, and the insoluble solid was filtered off and washed with water (2 x 60 
ml) and ether (2 x 40 ml). Trituration with methanol gave 4-(3-Chloro-4-(3- 
fluorobenzyloxy)amlino)-5-hydroxyquinazoline as a yellow solid (2.24 g, 97%); NMR 
spectrum (DMS0-d6) 5.27 (s, 2H), 6.78 (d, IH), 6.81 (d, IH), 7.18 (t, IH), 7.24 (d, IH), 7.31 
(m, 2H), 7.45-7.52 (m, 3H), 7.98 (s, IH), 8.40 (s, IH); Mass spectrum MH^ 396.4. 

15 A mixture of 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-hydroxyquinazoline (2.86 

g), l-bromo-2-chloroethane (1.21 ml) and cesium carbonate (7.08 g) in acetonitrile (150 ml) 
was heated at 90°C for 3 hours. Volatile material was removed by evaporation and the 
residue was partitioned between DCM (60 ml) and water (40 ml). The organic phase was 
separated, washed with water (2 x 40 ml), dried and concentrated. The residual solid was 

20 triturated with ether to give 4-(3-Chloro-4-(3-fluorobenzyloxy)anilino)-5-(2- 

chloroetiioxy)quinazoline as a yellow solid (2.3 g, 70%); NMR spectrum (DMSO-d6) 4.43 (t, 
2H), 4.71 (t, 2H), 5.37 (s, 2H), 7.30 (m, 2H), 7.39 (d, IH), 7.43 (m, 2H), 7.50 (d, IH), 7.57 
(m, IH), 7.76 (dd, IH), 7.88 (t, IH), 8.28 (d, IH). 8.68 (s, IH), 10.08 (s, IH); Mass spectmm 
MH" 458.1. 

25 Example 12 

4-f3-CMoro-4-f3-fluorQbenzvloxv)anilino)-S-f2-dimethvlaininoeth oxv)^ 

3-Chloro-4-(3-fluorobenzyloxy)anilino)-5-(2-chloroethoxy)quina2oline (100 mg) 
(obtained as described in Example 11, preparation of starting materials), 2M dimethylamine 
in THF (1.1 ml) and tetra-n-butylammonium iodide (81 mg) were dissolved in 1,4-dioxane (5 
30 ml) in a 10 ml microwave reaction tube. The reaction tube was sealed and heated in a CEM 
Discover™ microwave synthesisor at 150°C for 15 minutes. Volatile material was removed 
by evaporation and the residue was partitioned between DCM (10 ml) and water (10 ml). The 
organic phase was separated, dried and concentrated and the residue was purified by 
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preparative HPLC. The appropriate fractions were combined and concentrated and the 
residue was dissolved in water (5 ml). The solution was neutralised with saturated sodium 
bicarbonate to precipitate the title compound as a yellow soUd (30 mg. 29%); NmseecfiSM 
(DMS0-d6) 2.28 (s, 6H). 2.81 (t. 2H), 4.48 (t, 2H). 5.23 (s. 2H), 7.13 (m 2H), 7.34 (d, IH). 
5 7.30 (m, 3H). 7.44 (m, IH), 7.71 (t, IH), 7.75 (dd, IH). 7.96 (d, IH), 8,50 (s. IH). 10.32 (s. 

IH) ; Mass spectrum MH* 467.5. 
Example 13 

iriAth Ylamino^ethox Ylquinazoline 
10 The procedure described in Example 12 was repeated using 4-(3-chloro-4-(3- 

fluorobenzyloxy)aniUno)-5-(2-chloroethoxy)quinazoUne (obtained as described in Example 

I I) and N-methylethanoIamine to give the title compound in 34% yield; NMR spectrum 
(DMSO-d6) 2.39 (s. 3H), 2.60 (t, 2H), 2.97 (t, 2H), 3.50 (m, 2H), 3.97 (t, IH), 4.41 (t. 2H), 
5.55 (s, 2H), 7.13 (m. 2H). 7.23 (d, 2H), 7.29 (d, IH). 7.36 (m, IH). 7.45 (m. IH), 7.70 (m. 

15 2H), 8.0 (d, IH). 8.50 (s. IH). 10.20 (s. IH); Mass spectrum MH* 497.6. 
Example 14 

4.(:^-rhlftro-4-f2-PY»-'dvlmetho xv^anilino)- j^-(2-nsr-ethYl-N- 

The procedure described in Example 11 was repeated using 4-(3-chloro-4-(2- 
20 pyridylmethoxy)anilino)-5-(2-chloroethoxy)quinazoline and N-ethyl-N-methylamine to give 
the title compound in 22% yield; NMR spectrum (DMS0-d6) 1.15 (t, 3H), 2.85 (s. 3H), 3.22 
(m. 2H), 3.71 (m. 2H), 4.71 (m, 2H), 5.28 (s, 2H), 7.27 (d. IH). 7.31 (m, 2H), 7.39 (d, IH). 
7.51 (m. 2H). 7.82 (m. 2H). 7.89 (t. IH), 8.55 (d. IH). 8.68 (d. IH) 10.10 (s, IH); Mass 
spectrum MH* 464.5. 

25 The 4-(3-chloro^(2-pyridylmethoxy)anilino)-5-(2-chloroethoxy)quinazoUne used as 

starting material was obtained as follows: 

The procedure described in Example 11, for the preparation of 4-(3-Chloro-4-(3- 
fluorobenzyloxy)anilino)-5-(4-methoxybenzyloxy)quinazoline, was repeated but using 4-(3- 
chloro^(2-pyridylmethoxy)aniUno)-5-fluoroquinazoline (obtained as described in Example 
30 1) and 4-methoxybenzyl alcohol to give 4-(3-Chloro-4-(2-pyridyknethoxy)aniUno)-5-(4- 
methoxybenzyloxy)quinazoline as a pale white solid in 87% yield; (DMSO- 
d6) 3.80 (s. 3H). 5.27 (s. 2H). 5.34 (s. 2H). 7.05 (d, 2H). 7.15 (d. IH). 7.29 (d, IH). 7.38 (m. 
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2H), 7.43 (m, 2H), 7.57 (d, IH), 7.64 (d, 2H), 7.78 (t, IH), 7.87 (t, IH), 8.53 (s, IH), 8.59 (d, 
IH), 10.09 (s, IH): Mass spectrum MET 499.4. 



The4-(3-chloro-4-(2-pyridylmethoxy)aiulino)-5-(4-meA^ 
was reacted with trifluoroacetic acid using the procedure described in Example 11 to give 4- 



yield; NMR spectrum (DMS0-d6) 5.29 (s, 2H), 7.03 (m, 2H), 7.32 (d, IH), 7.37 (t, IH), 7.52 
(dd, IH), 7.58 (d, IH), 7.72 (t. IH), 7,88 (t, IH), 7.94 (s, IH), 8.60 (d, IH), 8.62 (s, IH), 
12.30 (s, IH); Mass spectrum MH** 379.2. 

4-(3-chloro-4-(2-pyridylmethoxy)anilino)-5-hydroxyquinazoline was reacted with 1- 

10 bromo-2-chloroethane using analogous conditions to the reaction described in Example 11, 
preparation of starting materials to give 4-(3-Chloro-4-(2-pyridylmethoxy)anilino)-5-(2- 
chloroethoxy)quinazoline as a solid in 48% yield; NMR spectmm (DMS0-d6) 4.28 (t, 2H), 
4.60 (t, 2H) 5.29 (s, 2H), 7.18 (d, IH), 7.27 (d, IH), 7.38 (m, 2H), 7.60 (d, IH), 7.65 (dd, IH), 
7.75 (t, IH), 7.88 (m, IH), 8.14 (d, IH), 8.55 (s, IH), 8.59 (d, IH), 9.96 (s, IH); Mass 

15 spectrum M H^ 441. 2. 
Example 15 

4-(3-ChlorO"4-(2-pvridvlmethoxy)anilino)- 5-(2-(N-(2-hYdroxvethvi)"N- 
methvlamiDo)ethoxv)quina2oline trifluoroacetate 

The procedure described in Example 1 1 was repeated using 4-(3-chloro-4-(2- 
20 pyridylmethoxy)anilino)-5-(2-chloroethoxy)quinazoHne (obtained as described in Example 
14) and N-methylethanolamine to give the title compound in 64% yield; NMR spectrum 
CDMS0-d6) 2.97 (s, 3H), 3.34 (s, 2H), 3.74 (s, 2H), 3.82 (s, 2H), 4.81 (s, 2H), 5.34 (s, 2H), 
7.32 (d, IH), 7.38 (m, 2H), 7.44 (d, IH), 7.53 (d, IH), 7.59 (d, IH), 7.85 (m, 2H). 7.94 (t, 
IH), 8.60 (d, IH), 8.75 (s, IH), 10.23 (s. IH); Mass spectrum MH" 480.5. 
25 Example 16 

4«f3-Qiloro-4-(3«fluorobenzvloxv)anilino)-5-f2"dimethylamino-^^^ 
methvlethoxv)qmpazoline trifluoroacetate 

Macroporous triethylammonium methylpolystyrene trisacetoxyborohydride (2.14 
mmol/g; 224 mg), 2M dimethylamine in THF (0.9 ml) and 3 A molecular sieves (250 mg) 
30 were added to a solution of 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5- 

(acetonyloxy)quinazoline (54 mg) in THF (8 ml) and the mixture was heated at 60*^C 
overnight. A further quantity of 2M dimethylamine in THF (0.9 ml) was added and heating 
was continued for a further 24 hours. Insoluble material was removed by filtration and the 



5 (3-Chloro-4-(2-pyridylmethoxy)anilino)-5-hydr6xyquinazoline as a yellow solid in 93% 
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filtrate was concentrated. The residue was purified by preparative HPLC and the appropriate 
fractions were combined and concentrated to give the title compound as a yellow gum (10 
nig, 19%); NMRsoectmm (PMS0-d6) 1.41 (d, 3H), 2.85 (s, 6H), 3.06 (m, IH), 4.56 (m, 
IH^. 4.80 (m. IH). 5.34 (s, 2H), 7.21 (m. IH). 7.32 (m. 3H). 7.43 (m, 3H). 7.51 (dd, IH). 7.90 
5 (s, IH). 7.95 (t, IH), 8.75 (s, IH), 10.12 (s, IH); Mass spectrum lVgr48i:5. 

The 4-(3-chloro-4-(3-fluorobenzyloxy)anilino)-5-(acetonyloxy)quinazoUne used as 

starting material was obtained as follows: 

A mixture of 4-(3-chloro-4-(3-fluorobenzyloxy)anilino>5-hydroxyqumazoline (371 
mg) (obtained as described in Example 11, preparation of starting materials), chloroacetone 

10 (0.197 ml) and cesium carbonate (92 mg) in acetonitrile (5 ml) was heated at 80'C for 2 

hours. Volatile material was removed by evaporation and the residue was partitioned between 
ethyl acetate (15 ml) and water (15 ml). The organic phase was separated, washed with water 
(15 ml) and saturated brine (15 ml) and dried. The solution was concentrated to give 4-(3- 
Chloro-4-(3-fluorobenzyloxy)anilino)-5-(acetonyloxy)quinazoline as a yellow gum (54 mg) 

15 which was used without purification or characterisation. 
Example 17 

4.(3.rhloro-4-f2-Dvrirtvlmethoxv^anmnoV5-C Z-Himethvlamino-2- 

methYlethoxY)q" 'na?!oline 

Macroporous triethylammonium methylpolystyrene trisacetoxyborohydride (2.14 

20 mmoyg; 1.65 g), 2M dimethylamine in THF (5.65 ml) and 3A molecular sieves (500 mg) 
were added to a solution of 4-(3-chloro-4-(2-pyridyhnethoxy)anilino>5- 
(acetonyloxy)quinazoUne (489 mg) in THF (20 ml) and the mixture was heated at 60°C 
overnight. Further quantities of macroporous triethylammonium methylpolystyrene 
trisacetoxyborohydride (1.65 g) and 2M dimetiiylamine in THF (5.65 ml) was added and 

25 heating was continued for a further 24 hours. Insoluble material was removed by filtration 
and the filtiate was concentirated. The residue was purified by preparative HPLC and the 
appropriate fractions were combined and concentrated. The residue was dissolved in water 
(10 ml), and the solution was neutralised with saturated sodium bicarbonate and the mixture 
was exti:acted with DCM (2 x 20 ml). The organic phase was separated, dried and 

30 concentirated to give the title compound as a glassy yellow solid (63 mg, 12%); mffi 
spectrum (DMS0-d6) 1.15 (d, 3H). 2.36 (s, 6H). 3.29 (m, IH), 4.20 (t, IH), 4.48 (dd, IH), 
5.40 (s. 2H), 7.26 (d, IH). 7.41 (d, IH). 7.49 (m. 2H), 7.70 (d. IH), 7.83 (d, IH), 7.88 (m. 
IH), 7.98 (m, IH), 8.06 (d, IH), 8.62 (s. IH). 8.71 (d, IH); Mm spectrum MH^ 464.4. 



wo 2004/093880 PCT/GB2004/001713 

-94- 

The4-(3-chloio-4-(2-pyridyImethoxy)anilino)-5-(acetonyloxy)quinazoline used as 
starting material was obtained in 93% yield by an analogous procedure to that described in 
Example 16 (preparation of starting materials), but starting from 4-(3-chloro-4-(2- 
pyridylmethoxy)anilino)-5-hydroxyquinazoline (obtained as described in Example 14)LMass 
5 SEectrum Mil*" 435.4. 
Example 18 

Ar.p-rhloro-4-(1.3-tbiazoI-4-vlin ethoxY)DhenYn-5-r2- 
fdimethvlanuno)ethoxYlquinazoUn-4-ainine 

. Potassium carbonate (138 mg, 1.00 mmol) and 18-crown-6 (10 mg) were added to a 

10 solution of 2-cMoro-4-({5-[2-(dimethylamino)ethoxy]quinazoHn-4-yl}amino)phenol (60 mg, 
0. 17 mmol) in DMA (5 ml), "nie mixture was briefly sonicated, and a solution of 4- 
(chloromethyD-thiazole hydrochloride (36 mg. 0.21 mmol) in DMA (2 ml) was added 
dropwise. The mixture was heated to 50°C for 16 hours. The solvent was removed in vacuo, 
and the residue was partitioned between DCM (15 ml) and water (15 ml). The DCM layer 

15 was loaded onto a siUca column; die column was eluted widi 2 to 4% (10: 1 MeOH / cone. 
NH3(aq)) in DCM. Evaporation of the appropriate fractions foUowed by crystaUisation from 
etiiyl acetate / wo-hexane gave the tide compound as a white crystalline soUd (55 mg, 71% 
yield); NMR spectrum (DMSO-d6); 2.28 (s, 6H), 2.81 (t, 2H), 4.37 (t, 2H), 5.33 (s, 2H), 7.16 
(d. IH), 7.35 (d, IH), 7.37 (d, IH), 7.74 (dd, IH), 7.82 (d, IH), 7.86 (dd, IH). 7.97 (d. IH). 

20 8.53 (s, IH), 9.15 (d, IH), 10.50 (s, IH); Mass spectrum MlT 456. 

The 2-chloro-4-({5-[2-(dimethyIamino)ethoxy]quinazolin-4-yl}amino)phenol used as 

starting material was obtained as follows: 

4-Chloro-5-fluoroquinazoline (obtained as described in Example 1, preparation of 
starting materials, 10.00 g, 54.8 mmol) was added to a solution of 4-amino-2-chlorophenol 

25 (8.65 g, 60.3 mmol) in wo-propanol (200 ml). The mixture was heated to reflux for 2 hours, 
and then cooled to room temperatijre. The resulting yellow solid was collected by filtration, 
and washed with cold iso-propanol (2 x 100 ml). The soUd was dissolved in a boiling 5:1 
mixture of methanol and water (700 ml). Concentirated aqueous ammonia solution (20 ml) 
was added to die hot solution widi vigorous stirring, causing a pale pink solid to precipitate. 

30 The mixture was concentrated in vacuo to a volume such that all of the methanol had been 
removed, leavmg the crude product as a suspension in aqueous solution. Water (200 ml) was 
added, and the suspension stood for 16 hours. The solid was collected by filtration, and 
washed with water (2 x 200 ml). Trituration with hot ethyl acetate gave 2-chloro-4-[(5- 
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fluoroquinazolm-4-yl)ainino]phenol as a pale pink soUd (13.5 g, 85% yield); NMR spectrum 
(DMS0-d6); 6.97 (d. IH), 7.39 (dd. IH). 7.42 (dd, IH), 7.59 (d. IH). 7.73 (d, IH). 7.81 (ddd. 
IH), 8.51 (s. IH). 9.03 (d, IH), 10.07 (br. s, IH); Mass spectrum MH^ 290. 

N,iV-Dimethylethanolamine (2.61 ml, 26.0 mmol) was added dropwise under nitrogen 

5 to a suspension of 60% sodium hydride dispersion (1.04 g, 26 mmol) in anhydrous DMA (75 
ml). The mixture was stirred under an atmosphere of nitrogen for 30 minutes untU 
effervescence had ceased. 2-Chloro-4-((5-fluoroquinazolm-4-yl)amino]phenol (2.90 g, 10.00 
mmol) was added, and the mixture heated under an atmosphere of nitrogen to 110°C for 2 
hours. The mixture was cooled to ambient temperature, and saturated ammonium chloride 

10 solution (10 ml) was added. The mixture was concentrated in vacuo, and the residue shaken 
with a mixture of saturated sodium hydrogen carbonate solution (100 ml) and DCM (100 ml). 
The resulting precipitate was collected by fQtration; the soUd was combined with the organic 
component of the filtrate and evaporated to dryness. The residue was dried at 60°C at 1 mbar 
pressure for 16 hours. Trituration of the soHd with hot ethyl acetate gave the title compound 

15 as a pale yellow soUd (3.01 g, 84 %); NMR spectrum (DMS0-d6); 2.27 (s, 6H), 2.80 (t, 2H), 
4.35 (t, 2H), 6.99 (d, IH), 7.13 (d, IH), 7.32 (d. IH), 7.65 (dd, IH), 7.72 (dd, IH). 7.85 (d, 
IH). 8.49 (s, IH), 9.99 (s, IH), 10.41 (s, IH); Mass spectrum MH" 359. 
Example 19 

A?. f^rhl»rn.4.fnvridin-2-ylnxv^DhenYl1-5 - r2.(dimethvlamino)ethoxy1quinazolin-4.amine 
20 A mixture of 2-chloro-4-({5-[2-(dimethylamino)ethoxy]quinazoHn-4-yl}amino)phenol 

(obtained as described in Example 1, preparation of starting materials, 71 mg, 0.20 mmol), 2- 
bromopyridine (21 jd, 0.22 mmol), (9,9-dimethyl-9H-xanthene-4,5- 
diyl)bis(diphenylphosphine) (4 mg, 0.0066 mmol), cesium carbonate (1 12 mg, 0.35 mmol) 
and bis(dibenzyUdeneacetone)palladium (1.3 mg, 0.0022 mmol) in 1 ,4-dioxane was placed 

25 into a 10 ml pressure vial. The vial was capped, and irradiated in a CEM Explorer™ 

microwave synthesisor at 150°C for 20 minutes. The mixture was concentrated in vacuo, and 
the residue partitioned between DCM (15 ml) and water (15 ml). The aqueous layer was 
extracted with DCM (15 ml), and the extractions combined with the organic layer. The 
combined organic fractions were loaded onto a siUca column; the column was eluted with 2 to 

30 3% (10:1 MeOH / cone. NH3(«o) DCM. Evaporation of the appropriate fractions followed 
by crystalUsation from ethyl acetate / wo-hexane gave the titie compound as a white 
crystalUne solid (60 mg, 70% yield); NMR snectiiim (DMS0-d6); 2.31 (s, 6H). 2.83 (t. 2H), 
4.40 (t, 2H), 7.11 (d, IH), 7.14 (dd, IH), 7.19 (d, IH). 7.35 (d, IH), 7.38 (d, IH). 7.77 (dd. 
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IH). 7.88 (ddd, IH), 7.98 (dd. IH). 8.13 (dd, IH). 8.15 (d, IH). 8.59 (s, IH), 10.62 (s. IH); 
Mass spectrom MH* 437. 
Example 20 

Ar.r3.Chlorn^-favrarfn-2-vlmethosv)Dh «iivl1-5-rfljn-2-(Hiinethv1ammoVl 

5 methvletho-«fYlqiiinaTOlin-4-amine 

Methanesulphonyl chloride (171 (il, 2.21 nunol) was added dropwise to a solution of 
2-(hydroxyinethyl)pyrazine (221 mg, 2.01 mmol) andiV^-diwo-propylethylamine (385 jd, 
2.21 mmol) in DCM (10 ml). The mixture was heated to 40°C for 1 hour. The reaction 
mixture was concentrated in vacuo and the residue was dissolved in dry DMA (5 ml). This 

10 solution was added to a mixture of 2-chloro-4-({5-[(15)-2-(dimethylamino)-l- 

methylethoxy]quinazolin-4-yl}amino)phenol (0.5 g, 1.34 mmol), potassium carbonate (0.93 
g, 6.7 mmol) and 18-crown-6 (20 mg) in dry DMA (20 ml). The reaction mixture was stirred 
at ambient temperature overnight. Water (500 ml) was added to the mixture and the resultant 
precipitate was filtered. This was crystalHsed from ethyl acetate to give two batches of 

15 crystals with a combined weight of 261 mg (42%); NMR spectrum (CDCI3); 1.46 (d, 3H), 

2.23 (s, 6H), 2.40 (dd, IH), 2.86 (dd, IH), 4.61-4.74 (m, IH) 5.25 (s, 2H), 6.85 (d, IH), 6.98 

(d, IH), 7.37 (d, IH), 7.55 (t, IH), 7.68 (d, IH), 7.73 (s, IH), 8.50 (s, 2H), 8.54 (s, IH), 8.92 

(s, IH), 10.32 (s, 1 Wt: Mass spectrum MH*" 465. 

The2-chloro-4-({5-[(15)-2-(dimethylamino)-l-methylethoxy]quinaz;oUn-4- 

20 yl}amino)phehol used as starting material was obtained as follows: 

(S)-l-i\r,iV'-Dimethylamino-2-propanol (1.19 g, 9.69 mmol) was added slowly to a 
suspension of sodium hydride (60% dispersion in mineral oil 388 mg, 9.69 mmol) in dry 
DMA (20 ml). Upon complete addition, the mixture was stirred for 30 minutes. 2-Chloro-4- 
[(5-fluoroquinazolin-4-yl)amino]phenol (obtained as described in Example 1, preparation of 

25 starting materials, 1.12 g, 3.88 mmol) waj'ddded in one portion and the mixture was heated at 
UO'C for 2 hours. Saturated ammonium chloride solution (5 ml) was added to the cool 
reaction mixture and stirred for 10 minutes then die DMA was removed in vacuo. The 
residue was partitioned between water (100 ml) and etiiyl acetate (100 ml). The ethyl acetate 
was dried (MgS04), pre-absorijed onto silica and chromatographed eluting with 1 to 10% 

30 (10: 1 MeOH / cone. NHacaq)) in ethyl acetate to give the title compound as a soUd (0.92 g, 
64%); NMR spectrum (CDCI3); 1.45 (d, 3H), 2.19 (s, 6H), 2.39 (dd. IH), 2.82 (dd, IH). 4.59- 
4.72 (m, IH). 6.84 (d, IH), 6.91 (d, IH). 7.31-7.41 (m, 2H), 7.54 (t, IH), 7.65 (dd, IH), 8.51 
(s, !H), 10.34 (s, IH); Mass spectrum Mit 373. 
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Example 21 

Ay-f3.CMoro-4-rr3-flnornhen2;vnoxv1p hftnYlW5-r(15>-2-rdimethvlammo)-l- 

niethvIethoxYlquina2olin-4-ainine 

The procedure described in Example 18 was repeated using 2-cMoro-4-({5-[(lS)-2- 
5 (dimethylanuno>l-methylethoxy]quinazolin4-yl}amino)phenol (obtained as desOT^ 
Example 20. preparation of starting materials. 120 mg, 0.32 mmol) and 3-fluorobenzyl 
chloride (58 mg, 0.40 mmol) to give the title compound as a gum (33 mg. 22%); MM^ 
spectrum (CDCI3); 1.45 (d, 3H). 2.21 (s. 6H). 2.39 (dd. IH), 2.84 (dd. IH), 4.59-4.72 (m, IH), 
5.08 (s, 2H). 6.80-6.99 (m, 3H), 7.10-7.21 (m, 2H), 7.23-7.39 (m, 2H), 7.53 (t, IH), 7.61 (dd, 
10 IH). 7.70 (d. IH). 8.52 (s, IH), 10.30 (s. IH); Mass spectrum MH^ 481. 
Example 22 

A^.r3.r.hloro-4-(pvridin-2-vlmethoxv^phenvI1-5-r( 1PH-(«^i"'«thv1aniinoVl- 

methvlethoxYlqiiinazolin-4-amine 

2-Chloro-4-({5-[(li?)-2-(dimethylamino)-l-methylethoxy]quinazolin-4- 

15 yl}amino)phenoI (65 mg, 0.176 mmol), potassium carbonate (122 mg, 0.88 mmol). picolyl 
chloride hydrochloride and 18-crown-6 were stirred in dry DMA (5 ml) overnight at ambient 
temperature. The mixture was concentrated in vacuo and the residue was partitioned between 
DCM and water. The mixture was filtered through phase-separatmg paper and the DCM was 
loaded onto a column and eluted with 2 to 4% (10:1 MeOH / cone. NH3(aq)) in DCM The 

20 required fractions were combined and concentrated to give the title compound as a gum (64 
mg. 79%); NMR spectrum (CDCI3); 1.45 (d, 3H), 2.21 (s. 6H). 2.39 (dd, IH), 2.84(dd, IH), 
4.59-4.72 (m, IH). 5.22 (s, 2H), 6.84 (d, IH), 6.93 (d, IH), 7.17 (dd. IH), 7.35 (d, IH), 7.50- 
7.62 (m, 3H). 7.63-7.71 (m, IH). 7.74 (d, IH). 8.52 (s, 2H). 10.30 (s. IH); Mass spectrum 
MH'464. 

25 The 2-chloro-4-({5-[(li?)-2-(dimethylamino)-l-methylethoxy]quinazoUn-4- 

yl}amino)phenol used as starting material was obtained as follows: 

(/?)-l-Aminopropan-2-ol (3.4 ml, 43.25 mmol) was added slowly to a suspension of 
sodium hydride (60% dispersion in mineral oil 1.73 g. 43.25 nmiol) in dry DMA (50 ml). 
Upon complete addition the mixture was stirred for 30 minutes. 2-Chloro-4-[(5- 

30 fluoroquinazolin-4-yl)amdno]phenol (obtained as described in Example 1. preparation of 
starting materials, 5 g. 17.3 mmol) was added in one portion followed by 15-crown-5 (10 mg) 
and the mixture was heated at eO'C overnight Saturated ammonium chloride solution (5 ml) 
was added to die cool reaction mixture and stirred for 10 minutes. The DMA was removed in 
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vacuo, water (200 ml) was added to the residue and stirred vigorously for 1 hour. The 
resultant precipitate was filtered, washed with water (3 x 50 ml) and diethyl ether (2 x 50 ml) 
to give 4K{5-[(l/?)-2-amino-l-methylethoxy]quinazolin-4-yl}amino)-2-chlorophenol as a 
pale green soUd (5.53 g. 93%); NMR spectrum (DMS0-d6); 1.39 (d, 3H), 2.88-3.04 (m, 2H), 
5 4.73-4.85 (m. IH). 6.97 (d, IH), 7.15 (d, IH). 7.29 (d. IH), 7.47 (dd, IH), 7.68 (t, IH), 8.06 
(d, IH), 8.45 (s, IH), 10.50 (br s, IH); Mass spectrum Mtf" 345. 

4.({5-[(l/?)-2-Amino-l-methylethoxy]quinazolin-4-yl}amino)-2-chlorpphenol (1.4 g, 

4.07 mmol), formic acid (3 ml) and aqueous formaldehyde solution (0.5 ml) were heated to 
90''C for 3 hours. The mixture was concentrated in vacuo and saturated ammonium chloride 

10 solution (10 ml) was added to the residue. This was extracted with DCM. dried and 
concentrated in vacuo. The residue was purified by chromatography eluting with 
10%methanol / ethyl acetate. The solid obtained was triturated with diethyl ether to give the 
title compound (0.73 g. 48%); NMR spectrum (DMS0-d6); 1.45 (d, 3H), 2.20 (s, 6H), 2.39 
(dd. IH), 2.83 (dd, IH). 4.59-4.73 (m, IH), 6.84 (d, IH), 6.93 (d, IH), 7.33-7.41 (m. 2H), 

15 7.54 (t, IH), 7.71 (d, IH), 8.52 (s, IH). 10.31 (s, IH); Mass spectrum MH^ 373. 
Example 23 

Af-p.rhloro-4-(1.3-thiazol-4-vlmethoxv)Dhenvl1-5-rajg)-2- rHiniethvIaminoVl- 

methvlethoxv1auinazolin-4-amine 

The procedure described in Example 22 was repeated using 2-chloro-4-({5-[(li?>2- 

20 (dimethylamino)-l-methylethoxy]quinazolin-4-yl } amino)phenol (obtained as described in 
Example 22. preparation of starting materials, 65 mg, 0.176 mmol) and 4-(chloromethyl)- 
thiazole hydrochloride (45 mg, 0.264 mmol) to give the title compound as a gum (18 mg, 
20%); NMR spectrum (CDCI3); 1.45 (d, 3H), 2.21 (s. 6H), 2.39 (dd. IH), 2.85 (dd, IH), 4.60- 
4.72 (m, IH), 5.30 (s, 2H), 6.84 (d, IH), 6.99 (d, IH). 7.36 (d, IH), 7.44 (s, IH), 7.54 (t, IH). 

25 7.61 (dd. IH). 7.73 (dd. IH). 8.53 (s, IH), 8.77 (d, IH), 10.31 (s, IH); Mass spectrum Mtf- 
470. 

Example 24 

A^-r3-Chloro-4-(Dvrazin-2-vlmethoxv)phenYn-5-ra igV2-fdimethvlamino)-l- 
methvlethoxv1quinazolin-4-amlne 
30 Methanesulphonyl chloride (34 pX, 0.44 mmol) was added dropwise to a solution of 2- 

(hydroxymethyl)pyrazine (44 mg, 0.40 mmol) and iV.A/^di-iso-propylethylamine (77 |il. 0.44 
mmol) in DCM (10 ml). The mixture was heated to 40''C for 1 hour. The reaction mixture 
was concentrated in vacuo and the residue was dissolved in dry DMA (5 ml). 2-Chloro-4- 
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({5-[(m-2-(din)ethylamino>l-methylethoxy]quinazolin4-^^ 

described inExample 22. preparation of starting materials. 100 mg, 0.27 mmol). potassium 
carbonate (187 mg. 1.35 mmol) and 18K:rown-6 (10 mg) were added to the above solution 
and stirred vigorously at ambient temperature overnight. The mixture was concentrated in 

5 vaa«>andtheresiduewaspartitionedbetweenDCMandwater. The mixture was filtered 
through phase-separating paper and the DCM was loaded onto a column and eluted with 2 to 
4% (10: 1 MeOH / cone. NH3(aq)) in DCM. The required fractions were combined and 
concentrated to give the title compound as a soUd (38 mg, 30%); NMRspect^ (CDQs); 
1 46 (d, 3H), 2.21 (s, 6H), 2.39 (dd, IH). 2.85 (dd. IH). 4.60-4.72 (m. IH). 5.25 (s. i2H), 6.85 

10 (d, IH). 6.97 (d, IH). 7.36 (d. IH). 7.54 (t. IH). 7.67 (dd. IH). 7.72 (d. IH). 8.49 (s, 2H). 8.53 
(s. IH). 8.91 (s. IH). 10.53 (s. IH); Mass spectruniMH^ 465. 
Example 25 

A/. |^.rhinrn-4.rn.fluorobf«^Y'^"^^PhenY i>--'^-rni?V2-fdlmethYlainino)-^ 

mPtliylftthnY ylauinfl ^nlin-4-amine 

15 2-Chloro-4-({ 5-[(li?)-2-(dimethylamino)-l-methylethoxy]quinazolin-4- 

yl}amino)phenol (obtained as described in Example 22, preparation of startmg materials. 150 
mg. 0.40 mmol), potassium carbonate (276 mg. 2.0 mmol). 3-fluorobenzyl chloride (64 mg. 
0.44 mmol) and 18-crown-6 (10 mg) were stirred in DMF (5 ml) at ambient temperature 
overnight. Water (10 ml) was added and the mixture was extracted with ethyl acetate (3 x 15. 

20 ml). The combined organics were dried (MgS04), concentrated m vacuo and the residue was 
purified by chromatography using 10% methanol / ethyl acetate as the eluent to give the title 
compound as a gum (69 mg, 36%); NMR spectrum (CDCI3); 1.45 (d. 3H), 2.21 (s. 6H). 2.39 
(dd, IH). 2.84 (dd, IH), 4.59-4.72 (m, IH), 5.08 (s, 2H), 6.80-6.99 (m. 3H). 7.10-7.21 (m. 
2H), 7.23-7.39 (m, 2H). 7.53 (t, IH), 7.61 (dd, IH), 7.70 (d, IH). 8.52 (s. IH). 10.30 (s. IH); 

25 Mass spectrum MH*" 481. 
Example 26 

v. p.rhlnro.4.favridin-^-vlmethoxv)ph envn-5-r2.fdiniethYlamino)-2-, 

nii>tlivlpropoyg1niiina2oli n-4amine 

Potassium carbonate (200 mg. 1.45 mmol). 2-chloro-4-({5-[2-(dimethylamino)-2- 
30 methylpropoxy]quina2olin-4-yl}amino)phenol (100 mg, 0.26 mmol). and 18-crown-6 (10 mg) 
were slurried in DMA (5 ml) and sonicated in a sonic cleaning bath for 10 minutes. A 
solution of picolyl chloride hydrochloride (60 mg, 0.35 mmol) in DMA (5 ml) was added 
dropwise and the reaction was stirred at room temperature for 2 days. The DMA was 
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removed in vacuo, water (5 ml) was added and then the suspension was extracted with DCM 
(2x5 ml). The DCM fraction was purified by chromatography using 2.5 to 5% (10: 1 MeOH 
/ cone. NH3(aq)) in DCM as eluent. The appropriate jfractions were evaporated, and the residue 
was crystalUsed from diethyl ether to give the title compound as a white soUd (79 mg, 63%); 

5 NMR spectrum (DMSO-d6); 1.16 (s. 6H). 2.21 (s, 6H). 4.16 (s, 2H). 5.25 (s, 2H). 7.09 (d, 
IH). 7.27 (d, IH), 7.33 (d, IH), 7.35 (dd, IH), 7.57 (d, IH). 7.71 (t. IH). 7.83 (m, 2H), 7.97 
(d, IH), 8.51 (s. IH), 8.58 (d, IH), 10.64 (s, IH); Mass spectrum MH" 478. 

Hie 2-chloro-4-({ 5-[2-(dimethylamino)-2-methylpropoxy]quinazolin-4- 
yl}amino)phenol used as starting material was obtained as follows: 

iO A solution of 2-dimethylamino-2-methyl-propan-l-ol (1.2 g, 10.3 mmol) in DMA (15 

ml) was added dropwise to a suspension of sodium hydride (60% dispersion in mineral oil, 
0.41 g, 10.2 mmol) in DMA (5 ml) under N2. The reaction was stirred for 30 minutes then 
15-crown-5 (50 mg) was added followed by 2-chloro-4-[(5-fluoroquinazolin-4- 
yl)amino]phenol (obtained as described in Example 1, preparation of starting materials, 1.0 g, 

15 3.4 mmol). The reaction was heated at 1 10°C for 2 hours. The reaction was cooled, quenched 
with saturated ammonium chloride solution, and concentrated in vacuo. Saturated sodium 
bicarbonate solution was added and the reaction mixture was extracted witii DCM (x 2). 
Removal of DCM gave a yellow solid which was crystallised from ether to give the tifle 
compound as a pale yeUow soUd (0.87 g, 65%); NMR spectrum (DMSO-d6); 1.13 (s, 6H), 

20 2.20 (s, 6H), 4.14 (s, 2H), 6.97 (d, IH), 7.07 (d, IH), 7.31 (d, IH). 7.64 (dd, IH), 7.70 (t. IH), 
7.81 (d, IH), 8.46 (s. IH), 9.98 (s, IH), 10.57 (s, IH); Mass spectrum MH^ 387. 
Example 27 

A^.p.Chloro-4-a.3-thiazol-4-vlmethoxv)phen vl1-5-r2-rdip^fithvlaniino)-2- 

methvlpropoxYlQuinazolin-4-amine 

25 The procedure described in Example 26 was repeated using 2-chloro-4-({5-[2- 

(dimethylamino)-2-methylpropoxy]quinazolin-4-yl}amino)phenol (obtained as described in 
Example 26, preparation of starting materials) and 4-(chloromethyl)-thiazole hydrochloride to 
give the title compound as white crystals in 71% yield; NMR spectrum (DMS0-d6); 1.17 (s, 
6H), 2.22 (s, 6H). 4.17 (s, 2H), 5.31 (s, 2H), 7.10 (d, IH). 7.35 (d, IH), 7.37 (d, IH), 7.73 (t, 

30 IH), 7.80 (d, IH). 7.85 (dd, IH). 7.94 (d, IH), 8.52 (s. IH), 9.14 (d, IH). 10.64 (s. IH); Mass 
spectrum MH*' 484. 
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F.vamDle 28 

methvlDropoxv1auina »nlin-4-aniine 

The procedure described in Example 26 was repeated using 2-chloro-4-({5-[2- 
5 (dimethylainino)-2-methylpropoxy]quinazolin-4-yl}anuno^^^^^ (obtained as described in 
Example 26. preparation of starting materials) and 3-(chloromethyl)-5.methylisoxazole to 
give the title compound as white crystals in 63% yield; NMR spectrum (DMS0-d6); 1.15 (s. 

2.21 (s, 6H), 2.41 (s, 3H). 4.16 (s. 2H). 5.23 (s. 2H). 6.34 (IH, s). 7.08 (d. IH). 7.31 (d. 
IH), 7.35 (d. IH). 7.72 (t, IH), 7.85 (dd. IH). 7.86 (d, IH). 8.53 (s, IH). 10.64 (s, IH); Lfess 
10 spectrum MBT 482. 
Example 29 

amine 

Potassium carbonate (150 mg, 1.08 mmol), 4-({5-[2- 

15 (dimethylamino)ethoxy]quinazolin-4-yl}amino)-2.methylphenol (68 mg. 0.20 mmol). and 18- 
crown-6 (10 mg) were slurried in DMA (5 ml) and sonicated in a sonic cleaning bath for 10 
minutes. A solution of picolyl chloride hydrochloride (43 mg, 0.26 mmol) in DMA (5 ml) 
was added dropwise and the reaction was stirred at room temperature for 2 days. The DMA 
was removed in vacuo, water (5 ml) was added and then the suspension was extracted with 

20 DCM (2 X 5 ml). The DCM fraction was purified by chromatography using 2.5 to 5% (10:1 
MeOH / cone. NH3(^) in DCM as eluent. The appropriate fractions were evaporated, and the 
residue was crystallised from ethyl acetate / diethyl ether to give the title compound as a Ught 
yellow solid (37 mg, 43%); NMR spectrum (DMSO-d6); 2.14 (s, 6H), 2.16 (s. 3H), 2.79 (t. 
2H), 4.33 (t, 2H), 5.19 (s, 2H). 7.01 (d, IH), 7.11 (d, IH), 7.30 (d, IH), 7.34 (t. IH), 7.50 (s, 

25 IH). 7.55 (d, IH). 7.70 (m. 2H). 7.84 (t. IH), 8.42 (s. IH). 8.57 (d. IH), 10.36 (s. IH); 
s pectrum Mtf" 430. 

Hie 4-({5-[2-(dimethylamino)ethoxy]quinazolin-4-yl}amino)-2-methylphenol used as 

starting material was obtained as follows: 

4-Chloro-5-fluoroquinazoUne (obtained as described in Example 1, preparation of 
30 starting materials. 6.76 g. 37.0 mmol) was dissolved in wo-propanol (200 ml) and 4-amino-2- 
methylphenol (5.00 g, 40.7 mmol) was added. The mixture was heated under reflux for 2 
hours, causing a yellow soHd to precipitate. The mixture was cooled to ambient temperature; 
the solid was coUected by filtration. The soUd was dissolved in a boiling mixture of methanol 
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(500 ml) and water (100 ml) to give a brown solution. With vigorous stirring, the solution 
was basified with aqueous ammonia (0.880. 10 ml), causing a Hght brown solid to precipitate. 
The mixture was concentrated in vacuo to such a volume that all of the methanol had been 
removed, leaving the product as.a suspension in aqueous solution. The suspension was 
5 cooled; the soUd was collected by filtration, triturated with ethyl acetate and dried over P2O5 
in a vacuum oven to give 2-methyl-4-[(5-fluoroquinazoUn-4-yl)amino]phenol as a light brown 
soUd (8.18 g, 82%); NMR spectrum pMS0-d6) 3.30 (s, 3H), 6.78 (d, IH), 7.28 (m, 2H), 
7.38 (dd, IH), 7.57 (d, IH). 7.78 (m, IH), 8.43 (s. IH), 8.88 (d, IH), 9.22 (s, IH); Mass 
spectrum MH*" 270. 

10 A solution of MMmethylethanolamine (1.23 g, 13.8 mmol) in DMA (12 ml) was 

added dropwise to a suspension of sodium hydride (60% dispersion in mineral oQ, 0.55 g, 
13.8 mmol) in DMA (25 ml) under N2. The reaction was stirred for 30 minutes then 15- 
crown-5 (50 mg) was added foUowed by 2-methyl-4-[(5-fluoroquinazolin-4-yl)amino]phenol 
(1.0 g, 3.75 mmol). The reaction was heated at llO^C for 2 hours. The reaction was cooled, 

15 quenched with saturated ammonium chloride solution, and concentrated in vacuo. Saturated 
sodium bicarbonate solution was added causing precipitation of a yellow solid which was 
collected by filtration and crystallised from ethyl acetate to give the title compound as a white 
soHd (0.66 g, 52%); NMR spectrum (DMSO-d6); 2.14 (s, 3H), 2.25 (s, 6H), 2.77 (t, 2H), 4.31 
(t, 2H), 6.76 (d, IH), 7.07 (d, IH), 7.28 (d, IH), 7.37 (d, IH), 7.50 (dd, IH), 7.66 (t. IH), 8.40 

20 (s, IH), 9.15 (s, IH), 10.25 (s, IH); Mass spectrum MH* 339. 
Example 30 

.S.f2.miTnethvlamino^ethoxvl-Ar-r3-methvl-4-a .3-thiazoI-4- 
vImethoxy)phenvnqumazolin-4-anune 

The procedure described in Example 29 was repeated using 4-({5-[2- 
25 (dimethylamino)ethoxy]quinazolin-4-yl}amino)-2-methylphenol (obtained as described in 
Example 29, preparation of starting materials) and 4-(chloromethyl>thiazole hydrochloride to 
give the title compound as white crystals in 47% yield; NMR spectrum (DMSO-d6); 2.21 (s, 
3H), 2.24 (s. 6H), 2.79 (t, 2H), 4.36 (t, 2H), 5.23 (s, 2H), 7.10 (d, IH), 7.12 (d, IH), 7.27 (d. 
IH), 7.47 (d, IH), 7.68 (t, IH), 7.71 (dd, IH), 7.76 (d, IH). 8.44 (s, IH), 9.15 (d, IH), 10.36 
30 (a- 1H^-- Mass spectrum MET 436. 
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Example 31 

SJ2-a)imethvlamino)ethoxv1-iV43^methYM-rf5-P iet^ 
Yl)methoxv1phenvUauma2olin"4-ainme 

The procedure described in Example 29 was repeated using 4-({5-[2- 
5 (dimethylamino)ethoxy]quinazolin-4-yl}amino)-2-methylphenol (obtained as described in 
Example 29, preparation of starting materials) and 3-(chloromethyl)-5-methylisoxazole to 
give the title compound as white crystals in 61% yield; NMR spectrum (PMSO-d6); 2.19 (s, 
3H), 2.23 (s, 6H), 2.41 (s, 3H), 2.78 (t, 2H), 4.35 (t, 2H), 5.14 (s, 2H), 6,35 (s, IH), 7.05 (d, 
IH), 7.11 (d, IH), 7.28 (d, IH), 7.48 (d, IH), 7.70 (m, 2H), 8.43 (s, IH), 10.36 (s, IH); ^fess 
10 spectrum MIT^ 434. 
Example 32 

5-rfLR)-2-(DimethvlamipoVl"methvIethoxvl-N-r3 -methvl-44pvridin-2- 
Ylmethoxv)phenvl1auina2;oIin-4-amine 

Potassium carbonate (140 mg, 1.0 mmol), 4-({5-[(li?)-2-(dimethylamino)-l- 
15 methylethoxy]quinazolin-4-yl}amino)-2-methylphenol (60 mg, 0.17 mmol), and 18-crown-6 
(10 mg) were sluiried in DMA (5 ml) and sonicated in a sonic cleaning bath for 10 minutes. 
A solution of picolyl chloride hydrochloride (40 mg, 0.24 mmol) in DMA (5 ml) was added 
dropwise and the reaction was stirred at room temperature for 2 days. The DMA was 
removed in vacuo, water (5 ml) was added and then the suspension was extracted with DCM 
20 (2x5 ml). The DCM fraction was purified by chromatography using 2.5 to 5% (10:1 MeOH 
/ cone. NH3(aq)) in DCM as eluent. The appropriate fractions were evaporated to give the title 
compound as a clear gum (28 mg, 37%); NMR spectrum (DMSO-d6); 1.43 (d, 3H), 2.19 (s, 
6H), 2.25 (s, 3H), 2.42 (dd, IH). 2.90 (dd, IH), 4.85 (m, IH), 5.19 (s, 2H), 7.01 (d, IH), 7.17 
(d, IH), 7.26 (d, IH), 7.35 (dd, IH), 7.46 (d, IH), 7.56 (m, 2H), 7.66 (t, IH), 7.84 (td, IH). 
25 8.41 (s, IH), 8.57 (d. IH), 10.32 (s, IH); Mass spectrum MH^ 444. 

The4-({5-[(lJ?)-2-(dimethylamino)-l-methylethoxy]quinazolin-4-yl}a^ 

methylphenol used as starting material was obtained as foUows: 

A solution of (/?)-(-)-l-amino-propan-2-ol (0.90 g, 12.0 nrniol) in DMA (10 ml) was 
added dropwise to a suspension of sodium hydride (60% dispersion in mineral oil, 0.48 g, 
30 12.0 mmol) in DMA (15 ml) under N2. The reaction was stirred for 30 minutes then 15- 
crown-5 (50 mg) was added followed by 2-methyl-4-[(5-fluoroquuiazolin-4-yl)aminolphenol 
(obtained as described in Example 29, preparation of starting materials. LOO g, 3.72 mmol). 
The reaction was heated at 110°C for 3 hours. The reaction was cooled, quenched with 
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saturated ammonium chloride solution, and concentrated in vacuo. Saturated sodium 
bicarbonate solution was added and the reaction mixture was extracted with DCM (x 2). 
Removal of DCM gave a brown oil which was crystallised from ether to give 4-({5-[(li?)-2- 
amino-l-methylethoxy]qumazolin-4-yl}amino)-2-methylphenol as a brown solid (0.47 g, 
5 39%); NMR spectrum (DMS0-d6); 1.39 (d, 3H), 2.14 (s, 3H), 2.94 (m, 2H). 4.77 (m. IH), 
6.77 (d. IH), 7.12 (d. IH), 7.25 (d, IH), 7.43 (dd, IH), 7.53 (d, IH), 7.65 (t. IH), 8.39 (s, IH), 
9.19 (s, IH), 10.34 (s, IH); Ma§ssE§eS3imMlf 325. 

4-({5-[(li?)-2-Ainino-l-methyledioxy]quinazolin-4-yl}aimno)-2-niethylphenol(0.40 

g, 1.23 mmol) was dissolved in a mixture of formic acid (5 ml) and formaldehyde solution 
10 containing 10-15% MeOH (2 ml) and heated to 100°C for 3 hours. The resultant yellow 
solution was dUuted with water (15 ml) and ammonia solution (0.880) was added untU the 
solution was basic. The mixture was extracted with ethyl acetate (x 3) and then purified by 
chromatography using 2.5 to 5% (10:1 MeOH / cone. NHsoq)) in DCM as eluent. The 
appropriate fractions were evaporated to give the title compound as a brown foam (0.24 g, 
15 55%); NMR spectrum (DMS0-d6); 1.43 (d. 3H), 2.15 (s, 3H). 2.18 (s, 6H), 2.41 (dd, IH), 
2.87 (dd, IH), 4.84 (m. IH), 6.77 (d, IH), 7.17 (d, IH). 7.25 (d. IH), 7.34 (d, IH). 7.41 (dd, 
IH), 7.67 (t, IH), 8.38 (s, IH), 9.16 (s, IH). 10.24 (s, IH); Mass spectrum Mtf" 353. 
Example 33 

^■ r(1gV2-rDimethvlaininoVl-methvlethoxYl-jV -r3-methvI-4-fpvrazin-2- 

20 vlmethoxy)phenyllquinazolin-4-ainine 

The procedure described in Example 32 was repeated using 4-({5-[(12?)-2- 
(dimethylamino)-l-methyledioxy]quinazolin-4-yl}amino)-2-methylphenol (obtained as 
described in Example 32, preparation of starting materials) and pyrazin-2-ylmethyl 
methanesulfonate to give the title compound as white crystals in 48% yield; NMR spectrum 

25 (DMS0-d6); 1.42 (d, 3H), 2.17 (s, 6H), 2.24 (s, 3H), 2.42 (dd. IH), 2.90 (dd, IH), 4.86 (m, 
IH), 5.27 (s, 2H), 7.07 (d, IH), 7.16 (d, IH), 7.27 (d, IH), 7.46 (d. IH). 7.61 (dd, IH), 7.66 (t, 
IH). 8.41 (s, IH), 8.63 (d, IH), 8.66 (d. IH). 8.83 (s. IH). 10.34 (s, IH); Mass spectrum MH^ 
445. 

Example 34 

30 5-rfUgV2-fdimethvlamlnoVl-methylethoxv1-A^-r3-m ethvl-4-a.3-thiazol-4- 
YlmethoxvtphenvnauinazoIin-4-amine 

The procedure described in Example 32 was repeated using 4-({5-[(l/2)-2- 
(dimethylamino)-l-methylethoxy]quinazolin-4-yl}amino)-2-methylphenol (obtained as 
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described in Example 32, preparation of starting materials) and 4-(chloromethyl)-thiazole 
hydrochloride to give the title compound as a clear gum in 33% yield; NMR spectrum 
(DMS0-d6); 1.43 (d, 3H), 2.19 (s, 6H), 2.22 (s, 3H), 2.42 (dd, IH), 2.90 (dd, IS), 4.86 (m, 
IH), 5.23 (s, 2H), 7.10 (d, IH), 7.15 (d. IH). 7.27 (d. IH), 7.42 (d, IH), 7.60 (dd, IH). 7.67 (t, 
5 IH), 7.77 (d, IH). 8.42 (s, IH), 9.14 (d, IH). 10.32 (s, lH);"Mass specti;um MKT 450. 
Esample 35 

5- [(1RV2-a)imethYlaminoVl-methvlethoxv1-jV-l3 -niftthvl-4-rr5-methvlisoxa20l-3- 
vltmethoxv1phenYnauinazolin-4-amine 

The procedure described in Example 32 was repeated using 4-({5-[(lR)-2- 

10 (dimethylamino)-l-methylethoxy]quinazoUn-4-yl}amino)-2-methylphenol (obtained as 
described in Example 32, preparation of starting matfflials) and 3-(chloromethyl)-5- 
methylisoxazole to give the title compound as a clear gum in 62% yield; NMR spectrum 
(DMSO-d6); 1.43 (d, 3H), 2.19 (s, 6H), 2.20 (s, 3H), 2.41 (s, 3H), 2.43 (dd, IH), 2.91 (dd, 
IH), 4.85 (m. IH), 5.16 (s, 2H), 6.36 (s, IH), 7.07 (d, IH), 7.15 (d, IH), 7.26 (d, IH), 7.45 (d, 

15 IH), 7.60 (dd, IH), 7.66 (t, IH), 8.41 (s, IH), 10.33 (s, IH); Mass spectrum MH" 448. 
Example 36 

5-r2-fdiinpthvlaminoV2-methvlpropoxv1-iV-r3- methvl-4-(1.3-thiazol-4- 
YlmethoxY)phenvllquinazolin-4-amine 

Potassium carbonate (100 mg, 0.72 mmol), 4-({5-[2-(dimethylamino)-2- 

20 methylpropoxy3quinazoUn-4-yl}amino)-2-methylphenol (50 mg, 0.14 mmol), and 18-crawn-6 
(10 mg) were slurried in DMA (5 ml) and sonicated in a sonic cleaning bath for 10 minutes. 
A solution of 4-(chloromethyl)-thiazole hydrochloride (30 mg, 0.18 mmol) in DMA (5 ml) 
was added dropwise and the reaction was stirred at room temperature for 2 days. The DMA 
was removed in vacuo, water (5 ml) was added and then the suspension was extracted with 

25 DCM (2x5 ml). The DCM fraction was purified by chromatography using 2.5 to 5% (10:1 
MeOH / cone. NHacaq)) in DCM as eluent. The appropriate fractions were evaporated, and the 
residue was crystallised from diethyl ether to give the title compound as a white solid (13 mg, 
22%); NMR spectmm (DMS0-d6); 1.14 (s, 6H), 2.19 (s, 6H), 2.21 (s, 3H), 4.13 (s, 2H), 5.23 
(s, 2H), 7.07 (d, IH), 7.12 (d, IH), 7.30 (d, IH), 7.47 (d, IH), 7.68 (t. IH), 7.72 (dd, IH). 7.88 

30 (d, IH), 8.43 (s, IH), 9.13 (d, IH). 10.54 (s, IH); Mass spectrum MH^ 464. 

The4-({5-[2-(dimethylamino)-2-methylpropoxy]quinazolin-4-yl}amino)-2- 

methylphenol used as starting material was obtained as follows: 
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A solution of 2.diiDethylaimno-2-methyl-propan-l-ol (0.33 g, 2.82 mmol) in DMA (3 
ml) was added dropwise to a suspension of sodium hydride (60% dispersion in mineral oil, 
0.15 g, 3.75 mmol) in DMA (5 ml) under N2. The reaction was stirred for 30 minutes then 
15-crown-5 (50 mg) was added followed by 2-methyl-4-[(5-fluoroquinazolin-4- 

5 yl)aniino]phenol (obtained as described in Example 29, preparation of starting materials, 0.25 
g, 0.93 mmol). The reaction was heated at 110°C for 15 hours. The reaction was cooled, 
quenched witii saturated ammonium chloride solution, and concentrated in vacuo. Saturated 
sodium bicarbonate solution was added and tiie reaction mixture was extiracted witii DCM 
(x2). The DCM fraction was purified by chromatography using 4 to 7% (10:1 MeOH / cone. 

10 NH3(aq)) in DCM as eluent The appropriate fractions were evaporated, and tfie residue was 
crystaUised from ethyl acetate / ether to give the titie compound as a yellow solid (0.21 g, 
60%); NMR spectrum (DMS0-d6); 1.14 (s. 6H), 2.15 (s, 3H). 2.19 (s, 6H). 4.13 (s, 2H), 6.76 
(d, IH), 7.03 (d, IH), 7.25 (d, IH). 7.37 (d, IH), 7.49 (dd, IH), 7.66 (t, IH), 8.40 (s. IH), 9.17 
(s, IH), 10.46 (s, lED; Mass spectrum MET 367, 

15 Example 37 

g-r2.fDimethvlamino^ethoxv1-iV-l3-methoxv-4 -rf5-methvlisoxazol-3- 
YDmethoxv1phenvl>qiiinazolin-4-aniine 

Potassium carbonate (138 mg, 1.00 mmol) and 18-crown-6 (10 mg) were added to a 
solution of 4-({5-[2-(dimethylamino)ethoxy]quinazolin-4-yl}amino)-2-methoxyphenol (60 

20 mg, 0. 17 mmol) in DMA (5 ml). The mixture was briefly sonicated, and a solution of 3- 
(chloromethyl)-5-methyUsoxazole (30 mg, 0.21 mmol) in DMA (2 ml) was added dropwise. 
The mixture was heated to 50°C for 16 hours. The solvent was removed in vacuo, and the 
residue was partitioned between DCM (15 ml) and water (15 ml). The DCM layer was loaded 
onto a siUca column; the column was eluted with 2 to 4% (10: 1 MeOH / cone. NH3(aq)) in 

25 DCM. Evaporation of the appropriate fractions followed by crystallisation from methyl tert- 
butyl ether gave the titie compound as a white crystalline solid (38 mg, 50% yield). NTjffi, 
spectmm (DMSO-d6); 2.25 (s. 6H), 2.43 (s. 3H). 2.80 (t, 2H), 3.81 (s, 3H). 4.37 (t, 2H), 5.12 
(s, 2H), 6.34 (s, IH), 7.09 (d, IH), 7.15 (d. IH). 7.21 (dd. IH), 7.33 (d, IH), 7.60 (d, IH). 7.72 
(dd, IH). 8.47 (s, IH), 10.38 (s, imi Mass spectrum MH^ 451. 

30 The 4-({5-[2-(Dimetiiylamino)ethoxy]quinazolin-4-yl} amino)-2-medioxyphenol used 

as starting material was obtained as follows: 

2-Methoxy-4-nitrophenol (1.00 g, 5.92 mmol) was dissolved in methanol (50 ml). 
The solution was degassed and purged with nitrogen. 10% Platinum on activated carbon (250 
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mg) was added, and the mixture degassed and purged with hydrogen. The mixture was stirred 
under a hydrogen atmosphere at atmospheric pressure for 1 hour. The mixture was degassed 
and purged with nitrogen, and the catalyst removed by filtration. The filtrate was evaporated 
to dryness to give 4-aniino-2-methoxyphenol as a pale pink solid (710 mg). 

5 4-Chloro-5-fluoroquinazoline (obtained as described in Example 1, preparation of 

starting materials, 800 mg, 4.38 mmol) was added to a solution of 4-amino-2-methoxyphenol 
(670 mg, 4.82 mmol) in iso-propanol (30 ml). The mixture was heated to reflux for 1 hour, 
and. then cooled to room temperature. The resulting yellow soUd was coUected by filtration, 
and washed with cold iso-propanol (2 x 20 ml). The soUd was partitioned between DCM (50 

10 ml) and saturated sodium hydrogen carbonate solution (50 ml). The aqueous layer was 
extracted with DCM (50 ml), and the extractions combined with the organic layer. The 
combined DCM fractions were filtered through a siUcone-tieated filter paper and concentrated 
to give 4-[(5-fluoroquinazolin-4-yl)aniino]-2-methoxyphenol as a yellow-green soUd (910 
mg. 73% yield). NMR spectrum (DMS0-d6); 3.78 (s, 3H), 6.79 (d, IH), 7.13 (dd, IH), 7.30 

15 (d, IH). 7.40 (dd. IH), 7.59 (d. IH). 7.81 (ddd, IH). 8.50 (s, IH), 8.89 (s, IH). 8.94 (d, IH); 

Mass spectrum Mtf" 286. 

N ^-Dimethylethanolamine (2.61 ml, 26.0 mmol) was added dropwise under nitrogen 
to a suspension of 60% sodium hydride dispersion (1.04 g, 26 mmol) in anhydrous DMA (75 
ml). The mixture was stirred under an atmosphere of nitrogen for 30 minutes until 

20 effervescence had ceased. 4-[(5-Fluoroquinazolin-4-yl)amino]-2-methoxyphenol (2.00 g, 
7.00 mmol) and anhydrous DMA (25 ml) were added, and the mixture heated under an 
atmosphere of nitrogen to 110°C for 2 hours. The mixture was cooled to ambient 
temperature, and saturated ammonium chloride solution (10 ml) was added. The mixture was 
concentrated in vacuo, and saturated sodium hydrogen carbonate (100 ml) was added to the 

25 residue. The mixture was stirred; the resulting precipitate was collected by filtration and 
washed with water (2 x 100 ml). The soUd was purified by chromatography, eluting with 5% 
to 8% (10:1 MeOH / cone. MH3(aq)) in ethyl acetate. Evaporation of the appropriate fractions 
and crystallisation firam ethyl acetate gave the title compound as a pale yellow crystalline 
soUd (1.69 g, 68% yieldV NMR spectrum (DMS0-d6); 2.24 (s, 6H). 2.79 (t, 2H). 3.80 (s. 3H), 

30 4.35 (t, 2H). 6.79 (d, IH), 7.09 (dd. IH), 7.12 (d, IH), 7.31 (d, IH), 7.48 (d, IH), 7.70 (dd, 
IH), 8.43 (s, IH), 8.84 (s, IH). 10.31 (s, Iffl: Mass spectrum MlT 355. 
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Example 38 
4-aniine 

Methanesulphonyl chloride (26 (il, 0.33 mmol) was added dropwise to a solution of 2- 

5 (hydroxymethyl)pyrazine (33 mg, 0.30 ramol) and iV^-diwo-propylethylamine (57 jil, 0.33 
mmol) in DCM (2 ml). The mixture was heated to 40°C for 2 hours. The solvent was 
evaporated, and the residue dissolved in DMA (1 ml). This solution was added to a mixture 
of 4-({5-[2-(dimethylamino)ethoxy]qmnazolm-4-yl}amino)-2-methoxyphenol (obtained as 
described in Example 20, preparation of starting materials, 71 mg, 0.20 mmol), potassium 

10 carbonate (138 mg, 1.00 mmol). and 18-crown-6 (20 mg) in DMA (10 ml). The mixture was 
briefly sonicated, and was stirred at room temperature for 48 hours. The solvent was removed 
ill vacuo, and the residue was partitioned between DCM (15 ml) and water (15 ml). The 
DCM layer was loaded onto a silica column; the column was eluted witii 2 to 4% (10:1 
MeOH / cone. NH3(aq)) in DCM. Evaporation of the appropriate fractions followed by 

15 crystalhsation from metiiyl tert-hatyl ether gave tiie tide compound as a white crystallme 
solid (53 mg, 59% yield). NMR spectrum (DMSO-d6); 2.25 (s, 6H), 2.80 (t, 2H), 3.84 (s, 
3H), 4.37 (t, 2H), 5.26 (s, 2H), 7.12 (d, IH), 7.15 (d, IH), 7.22 (dd, IH), 7.33 (d, IH), 7.62 (d, 
IH). 7.72 (dd, IH), 8.47 (s, IH), 8.64 (d, IH), 8.68 (dd, IH), 8.83 (d, IH), 10.39 (s, IH); 
Mass spectioim MH^ 448. 

20 Example 39 

^■p,( nimi.th Ylaminn^ethoxv1-jV43-fluoro-4-a3-th iazol.S-vlmethoxv)phenYllqumazolip- 
4-amine 

Methanesulphonyl chloride (31 pQ. 0.40 mmol) was added dropwise at 0°C to a 
solution of 5-(hydroxymetiiyl)-l,3-thiazole (42 mg, 0.36 mmol) and N^-^iso- 

25 propylethylamine (70 jaI, 0,40 mmol) in DCM (2 ml). The mixture was allowed to warm to 
ambient temperatore, and was stirred for 2 hours. The solvent was evaporated, and the 
residue dissolved in DMA (1 ml). This solution was added to a mixtiare of 4-({5-[2- 
(dimettiylamino)ethoxy]quinazolin-4-yl}amino)-2-fluorophenol (68 mg, 0.20 mmol). 
potassium carbonate (138 mg. 1.00 mmol), and 18-crown-6 (20 mg) in DMA (10 ml). The 

30 mixture was stirred at room temperature for 16 hours. The solvent was removed in vacuo, 
and tiie residue was partitioned between DCM (15 ml) and water (15 ml). The DCM layer 
was loaded onto a silica column; the column was eluted v(dth 2 to 4% (10:1 MeOH / cone. 
NHacaq)) in DCM. Evaporation of tiie appropriate fractions followed by crystallisation from 
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ethyl acetate / w<7-hexane gave the title compound as a white crystalline solid (35 mg, 40% 
yield); NMR spectrum (DMS0-d6); 2.27 (s, 6H), 2.81 (t, 2H), 437 (t, 2H), 5.48 (s, 2H), 7.16 
(d, IH), 7.35 (d, IH), 7.36 (dd, IH), 7.57 (dd, IH), 7.74 (dd, IH), 7.92 (dd, IH), 8.02 (s, IH), 
8.53 (s, IH), 9.14 (s, IH), 10.51 (s, IH); Mass spectrum MH^ 440. 
5 The 4<{5-[2KdimethylanMno)ethoxy]quinazoMn-4-yl}anuno)-2-fluorophenol used as 

starting material was obtained as follows: 

4-Chloro-5-fluoroquinazoline (obtained as described in Example 1, preparation of 
starting materials, 8.95 g, 49.0 namol) and 4-amino-2-fluorophenol (6.27 g, 49.0 nmiol) were 
heated in wo-propanol (150 ml) at 80°C for 1 hour. The mixture was cooled and filtered and 

10 the solid was dissolved in a mixture of hot water and methanol. This was basified using 
aqueous ammonia, stirred for 30 minutes and the resultant precipitate was filtered. Cold 
diethyl ether (2 x 10 ml) was used to wash the precipitate to give 2-fluoro-4-[(5- 
fluoroquinazolin-4-yl)amino]phenol as a soHd (8.52 g, 64%); NMR spectrum pMS0-d6); 
6.94 (dd, IH), 7.27 (dd, IH), 7.41 (dd, IH), 7.56-7.67 (m, 2H), 7.76-7.87 (m, IH), 8.52 (s, 

15 IH), 9.02 (d, IH), 9.73 (s, IH); Mass spectrum MH*" 274. 

A^,iV-Dimethylethanolamine (2.02 ml, 20.15 nrniol) was added slowly to a suspension 
of sodium hydride (60% dispersion in mineral oil, 0.81 g, 20.15 namol) in dry DMA (50 ml) 
and stirred for 30 minutes. 2-Fluoro-4-[(5-fluoroquinazolin-4-yl)amino]phenol was added in 
one portion and the mixture was heated to 95°C for 5 hours. The mixture was cooled and 

20 saturated ammonium chloride solution (50 ml) was added and the resultant precipitate was 
filtered to give 4<{5-[2<dimethylamino)ethoxy]quinazoUn-4-yl}aniino)-2-fluorophenol as a 
solid (1.74 g, 56%); NMR spectrum (CDCI3); 2.32 (s, 6H), 2.85 (t, 2H), 4.28 (t, 2H), 6.87 (d, 
IH), 6.98 (dd, IH), 7.37 (dd, IH), 7.46 (d, IH) 7.59-7.66 (m, IH), 7.73 (dd, IH), 8.61 (s, IH), 
10.40 (s, IH); Mass spectrum MH^ 343. 

25 Example 40 

A^-r3-ChIoro-4-(pvridin-2-vlmethoxv)phenvll-5-r(lSV2-( dimethvlamino)-l- 
methvlethoxv1auina2oIin-4-amine 

Sodium hydride (60% dispersion in mineral oil, 116 mg, 2.9 nmiol) was suspended in 
1,4-dioxane (25 ml) to which was added (S)-l-dimethylamino-2-propanol (0.36 ml, 2.9 
30 mmol) and the mixture stirred for 30 minutes. i\^.[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]- 
5-fluoroquinazolin-4-ainine (obtained as described in Example 1, preparation of starting 
materials, 0.5 g, 1.32 mmol) was added in one portion followed by dry DMA (1 ml) and the 
mixture was heated to 100°C for 60 hours. The solvents were removed in vacuo and saturated 
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ammonium chloride solution (10 ml) was added to the residue and stirred. This was basified 
using saturated sodium hydrogen carbonate and extracted with DCM (3 x 25 ml). The DCM 
was dried (MgSO*), concentrated in vacuo and the residue purified by chromatography using 
15% methanol / ethyl acetate as the eluent to give the title compound as a gum (430 mg, 
5 70%); NMR spectrum (CDQs); 1-51 (d. 3H). 2.27 (s. 6H), 2.45 (dd, IH), 2.90 (dd. IH), 4.66- 
4.78 (m. IH). 5.29 (s, 2H), 6.90 (d, IH). 7.01 (d, IH), 7.22 (dd. IH). 7.42 (d. IH), 7.54-7.68 
(m, 3H), 7.69-7.78 (m, IH). 7.83 (d, IH), 8.53-8.64 (m. 2H), 10.39 (s, IH); Mass spectrum 
MH'464. 
Example 41 

10 Ar.r3-Chloro-4-(nYridm-2-vlmethoxv)p henvi1.S-irf25)-2- 
(fliincthvlaniino)propvl1oxv)aui nazolin-4-aniine 

(25)-2-(Dimethylamino)propan-l-ol (0.064 g. 0.625 mmol) was added to a suspension 
of sodium hydride (60% dispersion in mineral oil, 0.052 g. 1.30 mmol) in 1,4-dioxan (4 ml) 
under Na. The reaction was stirred for 30 minutes then 15-crown-5 (0.100 ml) was added 
15 followed by iV-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-fluoroquinazoUn-4-amine 
(obtained as described in Example 1, preparation of starting materials, 0.190 g. 0.50 mmol). 
The reaction was heated in a CEM Explorer™ microwave synthesisor at 140°C for 40 
minutes. The reaction was cooled, quenched with acetic acid (2 drops) and partitioned 
between saturated sodium bicarbonate solution and ethyl acetate. The organic extract was 
20 washed with water and concenti-ated in vflCMO. The residue was purified by HPLC witii 
MeCN / water as eluent and tiie fractions containing product concentirated in vacuo. The 
residue was dissolved in metiianol (10 ml), cooled to 0°C and treated with ammonium 
hydroxide solution to give tiie titie compound as a white solid (0.085 g, 37%); NMRspectamm 
(DMS0-d6); 1.05 (s, 3H), 2.30 (s, 6H). 3.21 (s, IH), 4.15 (s, IH), 4.38 (m, IH), 5.30 (s, 2H). 
25 7.13 (m, IH), 7.30 (m, IH), 7.35 (m, 2H), 7.60 (m, IH), 7.72 (m, 2H). 7.88 (m, IH), 7.92 (s, 
IH), 8.50 (s, IH), 8.60 (s, IH), 10.50 (s, IH); Mass spectrum MH" 464. 

The (2S)-2-(dimethylamino)propan-l-ol used as starting material was prepared as 
foUows: (S)-Alaninol (6.6 g, 88 mmol) in formic acid (30 ml) and formaldehyde (12 ml) was 
heated at 95*0 for 2 hours and cooled. The solvent was removed in vacuo, the residue 
30 dissolved in DCM (600 ml) and the solution stirred witii polymer-supported sodium 
bicarbonate (200 g) for 1 hour. The solution was filtered and evaporated in vacuo. The 
residue was purified by distillation (25 mbar, 95^<110 °C) to give tiie (25)-2- 
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(dimethylamino)propan-l-ol (4.77 g, 53%); NMR spectrum (DMS0-d6); 0.84 (d. 3H), 2.11 
(d, 6H), 2.45 (m, IS). 3.20 (m, IH), 3.40 (m. IH), 4.18 (t, IH). 
Example 42 

Ar.f^.rhloro-4-(pvridin-2-vlmethoxv)phenvn-5 -ir(2g)-2- 

5 (diinethYlaniinoWopvnoxYlouinazolin-4-amine 

The procedure described in Example 41 was repeated using (2i?)-2- 
(dimethylamino)propan-l-ol and iV-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-5- 
fluoroquinazolin-4-amine (obtained as described in Example 1, preparation of starting 
materials) to give the title compound as white crystals in 16% yield; NMR spectrum (DMSO- 
10 d6); 1.04 (s, 3H), 2.25 (s, 6H), 3.15 (m. IH). 4.10 (m, 1H),4.37 (m, IH), 5.30 (s, 2H), 7.14 (d, 
IH), 7.34 (m, 3H), 7.59 (d, IH), 7.75 (m, 2H), 7.90 (m, 2H), 8.50 (s. IH), 8.60 (d, IH). 10.60 
(m, IH); Mass spectrum MH* 464. 

The (2i?)-2-(dimethyIamino)propan-l-ol used as starting material was prepared using 
the procedure described in Example 41, preparation of starting materials, using (/?)-Alaninol. 

15 Example 43 

j;.f2-rAllvUmethvl)ainino1ethoxv)-JV-r3-chloro -4-fpvridin-2- 

vlmethoxY)phenvl1quinazolin-4-amine 

Tetra-butylammonium iodide (84 mg, 0.22 mmol) and 5-(2-chloroethoxy)-;V-[3- 
chloro-4-(pyridin-2-ylmethoxy)phenyl]quinazolin-4-amine (obtained as described in Example 

20 14, preparation of starting materials, 100 mg, 0.22 mmol) were added to iV-methylaUylamine 
(100 mg, 1.4 mmol) in 1,4-dioxane (4 ml) and the resulting suspension was heated in the 
CEM Explorer™ microwave synthesisor at 150°C for 50 minutes. The solvent was removed 
in vacuo and the solid suspended in DCM (10 ml). The organic layer was washed with 
saturated sodium hydrogen carbonate solution (10 ml), water (10 ml) and brine (10 ml). The 

25 organic layer was dried with MgSO* and the solvent evaporated to give an oil. This was 
purified by preparative HPLC to give the title compound as a soHd (63.8 mg, 57%); NMR 
spectrum (DMS0-d6); 2.20 (s, 3H), 2.80 (t, 2H), 3.00 (d, 2H), 4.30 (t, 2H), 5.00 (d, IH), 5.10 
(d. IH). 5.20 (s. 2H), 5.60 (m, IH), 7.10 (d, IH), 7.20 (d, IH), 7.30 (m, 2H), 7.50 (d, IH). 
7.70 (m, 2H), 7.80 (t. IH), 7.90 (d. IH), 8.40 (s, IH). 8.50 (d. IH), 10.30 (s, IH); MmS 

30 spectmm MH^477. 
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Example 44 

l. [f2.rf4-ir3-Chloro-4-(pvridin-2-vlmethoxv>p liftnvl1aminolauinazoIm-^ 

Yl)oxv1ethYl>fethvl)amino1eflianol 

The procedure described in Example 43 was repeated using 2-(ethylaimno)ethanol and 
5 5.(2-<;Woroethoxy>iV-[3-cWoro-4-(pyridin-2-ylmethoxy)phenyl]quinazoUn-4-^^ (obtained 
as described in Example 14, preparation of starting materials) to afford the title compound as 
a solid in 38% yield; NMR spectrum CDMSO-d6) 0.90 (t, 3H). 2.40 (m, 2H), 2.60 (m, 2H), 
2.80 (m. 2H). 3.20 (2. H), 4.30 (t, 2H), 5.20 (s. 2H). 7.10 (d, IH). 7.20 (d. IH). 7.30 (m, 2H), 
7.50 (d. IH). 7.70 (m, 2H), 7.80 (m, IH), 7.90 (d, IH). 8.40 (s. IH). 8.50 (d, IH). 10.20 (s, 
10 1H>: Mass spectrum MSt 495. 
Example 45 

jV-r3-Chloro-4-fovridin-2-Ylmethox v)phenvn-54a.SD-2-rf2- 

mPthn ^Pthvnrmethvnaminoia.methvl e fhoxv>auinazolin-4-aniinedihYdrochlori^^ 
(5).(.).Propylene oxide (0.20 ml, 2.86 mmol) and ytterbium Inflate (10 mg) were 

15 added to a solution of Ar-(2-methoxyethyl)methylamine (87 mg, 1.00 nunol) in 1,4-dioxane 
(1.0 ml) in a 10 ml pressure vial. The vial was capped and irradiated at 140°C for 20 minutes 
in a CEM Explorer™ microwave synthesisor. The mixture was concentrated in vacuo and the 
residue dissolved in 1,4-dioxane (2.0 ml) in a 10 ml pressure vial. Sodium hydride (60% 
dispersion in mineral oil, 25 mg, 0.625 mmol). 15-crown-5 (20 mg) and iV-[3-chloro-4- 

20 (pyridin-2-ylmethoxy)phenyl]-5-fluoroquinazoUn-4-amine (obtained as described in Example 
1, preparation of starting materials, 97.5 mg, 0.25 mmol) were added. The vial was capped 
and irradiated at 140 °C for 40 minutes in a CEM Explorer™ microwave synthesisor. The 
solution was cooled to ambient temperature and glacial acetic acid (3 drops) was added. The 
solution was loaded onto a siUca column, which was eluted with 0 to 10% methanol in etiiyl 

25 acetate. The appropriate fractions were evaporated and tiie residue was dissolved in etiier and 
treated with hydrogen chloride solution (IM in diethyl ether, 1.0 ml). The mixture was 
evaporated; precipitation of the residue from etiianol / dietiiyl etiier gave the, titie compound 
as a beige soUd (30 mg. 22%); NMR spectrum (DMS0-d6 @ 373K); 1.48 (d, 3H), 2.84 (s. 
3H). 3.24 (s. 3H), 3.35 (m. 2H), 3.52 (m, IH), 3.7-3.8 (m, 2H), 3.92 (m, IH). 5.34 (s, 2H), 

30 5.51 (m, IH). 7.32 (d, IH), 7.38 (dd, IH). 7.55 (d. IH), 7.57-7.65 (m, 3H), 7.90 (dd, IH), 7.92 
(d. IH). 7.98 (dd, IH), 8.60 (d, IH), 8.70 (s, IH), 10.40 (br. s, IH); Mass gpecti;um MH^ 508. 
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KxamDle46 

Ar.r^.rhlnrn.4.rDvrtdin.2.vliP«^thovv^phenvl1.M (l»^-2-fgthvKmethvl)am^^^ 
methvlethoxYlaninazolin -4-aminedibvdrochloride 

(J?)-(+)-Propylene oxide (0.20 ml. 2.86 nimol) and ytterbium triflate (10 mg) were 

5 added to a solution of N-ethylmethylamine (35 mg. 0.60 mmol) in 1,4-dioxane (1.0 ml) in a 
10 ml pressure vial. The vial was capped and irradiated at 140°C for 20 minutes in a CEM 
Explorer™ microwave synthesiser. The mixture was concentrated in vacuo and the residue 
dissolved in 1,4-dioxane (2.0 ml) in a 10 ml pressure vial. Sodium hydride (60% dispersion 
in mineral oil, 25 mg, 0.625 mmol). 15-crown-5 (20 mg) and iV-[3-chioro-4-(pyridin-2- 

10 ylmethoxy)phenyl]-5-fluoroquinazolin-4-amine (obtained as described in Example 1. 

preparation of starting materials, 97.5 mg. 0.25 mmol) were added. The vial was capped and 
irradiated at 140'C for 40 minutes in a CEM Explorer™ microwave synthesisor. The solution 
was cooled to ambient temperature and glacial acetic acid (3 drops) was added. The solution 
was loaded onto a siUca column, which was eluted with 0 to 10% methanol in ethyl acetate. 

15 The appropriate fractions were evaporated; the residue was dissolved in ether and treated with 
hydrogen chloride solution (IM in diethyl ether, 1.0 ml). The mixture was evaporated; 
precipitation of the residue from ethanol / diethyl ether gave the tide compound as a beige 
soUd (26mg. 18 %); NMR spectrum (DMS0-d6 @373K); 1.30 (t, 3H), 1.49 (d, 3H), 2.80 (s, 
3H). 3.20 (m, 2H), 3.47 (m, IH), 3.87 (m, IH), 5.33 (s, 2H), 5.50 (m, IH), 7.31 (d, IH), 7.38 

20 (dd, IH), 7.55^7.65 (m, 4H), 7.89 (dd, IH), 7.90 (m, 2H). 8.60 (d, IH), 8.70 (s. IH), 10.40 (br. 
s, IH), 11.0-12.0 (br. s, 1TT>! Mass spectrum MH" 478. 
Example 47 

<. {( 1l? ).2.rAllyUniethvn3inino1.1-methv lpilioxvViV-r3-rhloro-4-(pYridin-2- 

vlmethoxY'>phenYnauinazolm -4-amine 

25 (J?)-(+)-Propylene oxide (0.20 ml, 2.86 mmol) and ytterbium triflate (10 mg) were 

added to a solution of iV-allyhnethylamine (42 mg, 0.59 mmol) in 1,4-dioxane (1.0 ml) in a 10 
ml pressure vial. The vial was capped and irradiated at 140°C for 20 minutes in a CEM 
Explorer™ microwave synthesisor. The mixture was concentrated in vacuo and the residue 
dissolved in 1,4-dioxane (2.0 ml) in a 10 ml pressure vial. Sodium hydride (60% dispersion 

30 in mineral oil, 25 mg. 0.625 mmol). 15-crown-5 (20 mg) andiV-[3-chloro-4-(pyridin-2- 
ylmethoxy)phenyl]-5-fluoroquinazolin-4-amine (obtained as described in Example 1, 
preparation of starting materials, 97.5 mg. 0.25 mmol) were added. The vial was capped and 
irradiated at 140°C for 40 minutes in a CEM Explorer™ microwave synthesisor. The solution 
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was cooled to ambient temperature and glacial acetic acid (3 drops) was added. The solution 
was loaded onto a siHca column, which was eluted with 0 to 10% methanol in ethyl acetate. 
Evaporation of the appropriate fractions gave the tide compound as a gum (51mg, 42%); 
^mimm^ (DMS0-d6 @373K); 1.49 (d. 3H). 2.25 (s, 3H). 2.50 (dd, IH), 2.68 (dd. IH), 
5 3.08 (m. 2H), 4.95 (m, IH), 5.03 (dd. IH), 5.10 (dd. IH), 5.28 (s, 2H). 5.72 (m, IH), 7.20 (d, 
IH^, 7.26 (d. IH). 7.35 (dd, IH). 735 (d. IH), 7.55-7.60 (m. 2H), 7.70(dd. IH), 7.83 (ddd. 
IH), 7.97 (d, IH). 8.50 (s, IH). 8.56 (d. IH). 10.2 (s. IH); Mass Spectrum MH^ 490. 
Example 48 

c_||ic).->.fAii yl(m^thvnammo> 1-n^«thvlethoxv>-/V-r^hloro-4-(pyridin-2-. 

10 Yl'"ethoxv)phenvnauiD azolin-4-amine 

(5).(.)-Propylene oxide (0.20 ml, 2.86 mmol) and ytterbium tiiflate (10 mg) were 
added to a solution of Mylmethylamine (42 mg, 0.59 mmol) in 1,4-dioxane (1.0 ml) in a 10 
ml pressure vial. T^e vial was capped and irradiated at 140''C for 20 minutes in a CEM 
Explorer^ microwave synthesisor. The mixture was concentrated in vacuo and the residue 
15 dissolved inl,4-dioxane (2.0 ml) in a 10 ml pressure vial. Sodium hydride (60% dispersion 
in mineral oil, 25 mg, 0.625 mmol), 15-crown-5 (20 mg) and JV-[3-chloro-Kpyridin-2- 
ylmethoxy)phenyl]-5-fluoroquinazoUn-4-aimne (obtained as described in Example 1, 
preparation of starting materials, 97.5 mg, 0.25 mmol) were added. The vial was capped and 
irradiated at 140°C for 40 minutes in a CEM Explorer™ microwave synthesisor. The solution 
20 was cooled to ambient temperature and glacial acetic acid (3 drops) was added. The solvents 
were evaporated in vacuo, and the residue partitioned between DCM (10 ml) and water (10 
ml). The organic layer was loaded onto a siUca column, which was eluted with 0 to 10% 
methanol in ethyl acetate. The appropriate fractions were evaporated to give the title 
compound as a gum (30 mg, 25 %); NMR spectrum (DMS0-d6 @373K); 1.49 (d, 3H), 2.25 
25 (s, 3H), 2.50 (dd, IH), 2.68 (dd, IE), 3.08 (m, 2H), 4.95 (m, IH), 5.03 (dd. IH). 5.10 (dd. 
IH), 5.28 (s. 2H). 5.72 (m. IH), 7.20 (d, IH), 7.26 (d, IH), 7.35 (dd. IH), 7.35 (d, IH). 7.55- 
7.60 (m. 2H). 7.70 (dd. IH). 7.83 (ddd. IH), 7.97 (d. IH), 8.50 (s, IH), 8.56 (d, IH), 10.2 (s, 
IH); Mass spectrum MH* 490. 
Example 49 

30 Ar.f3.C:hloro-4-f(^-fliiflroben xvlV>xv1pheDvU-5-ir(2$)-2- 
(JimPth Ylainino^prop y'loxvlauinazolin-4-amine 

The procedure described in Example 41 was repeated using (2S)-2- 
(dimethylamino)propan-l-olandN-{3-chloro^[(3-fluorobenzyl)oxy]phenyl}-5- 
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fluoroquinazolin-4-amine (obtained as described in Example 5, preparation of starting 
materials) to give the title compound as white crystals in 28% yield; NMR spectrum (DMSO- 
d6); 1.00 (d, 3H), 2.20 (s, 6H), 3.15 (s, IH), 4.05 (t, IH), 4.38 (dd, IH), 5.25 (s. 2H). 7.15 (m, 
2H), 7.30 (m, 4H), 7.45 (m, IH), 7.74 (m, 2H), 7.90 (s, IH), 8.50 (s. IH), 10.58 (s, IH); Mass 
5 spectrum MH^48i. 
Eirample 50 

Ar-l3-Chloro-4-rf3-fluorobenzvl)oxv1phenvll>5-ir(2jg)-2" 
(dimethvIamino)propYl1oxv}quinazolin-4-amine 

The procedure described in Example 41 was repeated using (2i?)-2- 

10 (dimethylamino)propan-l-ol and iV-{3-chloro-4-[(3-fluorobenzyl)oxy]phenyl}-5- 
fluoroquinazolin-4-amine (obtained as described in Example 5, preparation of starting 
materials) to give the title compound as white crystals in 33% yield; NMR spectrum (DMSO- 
d6); 1.03 (d, 3H), 2.24 (s, 6H), 3.19 (m, IH), 4.10 (m, IH), 4.37 (dd, IH), 5.24 (s, 2H), 7.15 ' 
(d, 2H), 7.30 (m, 4H), 7.45 (m, 2H), 7.70 (m, 2H), 7.90 (d, IH), 8.50 (s, IH); Mass spectrum 

15 MH^481. 
Example 51 

iV-l3-Chloro-4-rfl-methvMg-imidazol-2-vnthiolDhenvll-5-ir(2yi-2- 
(dlmethvlamiDo)propynoxy}quinazolijni-4-amine 

The procedure described in Example 41 was repeated using (2iS)-2- 
20 (dmiethylamino)propan-l-ol and N-{ 3-chloro-4-[(l-methyl-li?-imidazol-2-yl)thio]phenyl}-5"' 
fluoroquinazolin-4-amine (obtained as described in Example 3, preparation of starting 
materials) to give the title compound as white crystals in 36% yield; NMR spectrum (DMSO- 
d6); 1.37 (d, 3H), 2.75 (s, 6H), 3.70 (s, 3H), 3.85 (m, IH), 4.46 (dd, IH), 4.55 (m, IH), 6.85 
(d, IH), 7.10 (s, IH), 7.20 (d, IH), 7.40 (m, 2H), 7.65 (dd, IH), 7.75 (m, IH), 8.10 (d, IH), 
25 8.58 (s, 1H>: Mass spectrum MH^ 469. 
Example 52 

N43-Chloro-4-rfl-methvI-lg4nMdazoI-2-vnthio1phenvn-5-ir(2^^ 
(dimethvlamino)propvnoxv)auinazolin-4"amine hydrochloride 

The procedure described in Example 41 was repeated using (2/?)-2- 
30 (dimethylamino)propan-l-ol and iV-{3-chloro-4-[(l-methyl-lH-imidazol-2-yl)thio]phenyl }-5- 
fluoroquinazolin-4-anaine (obtained as described in Example 3, preparation of starting 
materials) to give the title compound as white crystals as the hydrochloride salt in 9% yield; 
NMR spectrum (DMSO-d6); 1.40 (d, 3H), 2.75 (m, 6H), 3.80 (s, 3H), 4.15 (m, IH), 4.55 (dd, 
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IH). 4.85 (dd, IH). 7.00 (d, IH), 7.49 (d, IH). 7.58 (m, 2H). 7.68 (dd, IH), 7.80 (s, IH). 8.04 
(dd, IH), 8.12 (s, IH), 8.85 (s, IH). 10.60 (s. IH), 11.40 (s, IH); Mass spectrum iVflT 469 
Example 53 

Ar.p.f:hloro.4-rfl.methYl-lJ?-imidazoI-2.YO thiolDhenYlV5-rflJg)-2-fdimethY^ 

The procedure described in Example 46 was repeated using dimethylamine (2M in 1,4 
dioxane), (i?K+)-propylene oxide and iV-{3^hloro-4-[(l-methyl-m-imidazol-2- 
yl)thio]phenyl}-5-£luoroquinazolin-4-amine (obtained as described in Example 3, preparation 
of starting materials) to give the title compound as a yeUow soHd (25%); NMR spectrum 
10 (DMS0-d6 @373K); 1.50 (d, 3H), 2.88 (s, 6H), 3.55 (d, IH), 3.80 (s, 3H), 3.87 (dd, IH), 5.52 
(ni,lH), 7.10 (d, IE), 7.40 (d, IH). 7:58 (d, IH), 7.60-7.65 (m. 2H). 7.72 (d, IH). 7.98 
(dd.lH), 8.21 (d, IH), 8.75 (s, IH), 10.40 (br. s, IH), 11.5 (br. s, IH); Mass spectrum MH" 
469. 

Example 54 

15 5.r2-a)imethvlaminoVl-methvlethoxYl-Ar-(3-methoxv-4-pb ftno^henYnapinazolin-4- 
amine 

Sodium hydride (1 1 1 mg, 2.8 mmol of a 60% dispersion in mineral oil) was added to 
l-(dimethylamino)propan-2-ol (114 mg, 1.1 mmol) in DMF (2 ml). Once the effervescence 
had subsided, 5-fluoro-iV-(3-methoxy-4-phenoxyphenyl)quinazoUn-4-amine (200 mg, 0.55 

20 mmol) was added and the reaction was heated at 120°C for 2 hours. The DMF was removed 
in vacuo, ethyl acetate (10 ml) was added and the mixture sonicated using a sonic cleaning 
bath to achieve a fine suspension. Water (10 ml) was added and the organic layer separated. 
This was washed with brine (10 ml), diatomaceous earth was added to the organic layer and 
the solvent was removed in vacuo to enable dry loading of residue onto a column (SiOa). A 

25 gradient of 0-5% 7N methanoUc ammonia in DCM, evaporation of relevant fractions and 
trituration with diethyl ether of the resultant oil afforded the title compound as a beige soUd 
(34 mg, 14%); NMR spectrum (DMS0-d6) 1.50 (d, 3H), 2.20 (s, 6H) 2.40 (m, IH), 2.90 (dd, 
IH), 3.80 (s. 3H), 4.90 (m. IH). 6.80 (d, 2H), 7.00 (m, 2H), 7.20 (d, IH). 7.30 (m. 4H). 7.70 
(dd, 2H). 8.50 (s, IH). 10.40 (br s, IH); Mass spectrum MH*" 445. 

30 The 5-fluoro-iV-(3-methoxy-4-phenoxyphenyl)quinazolin-4-amine used as starting 

matodal was obtained as follows: 

Potassium carijonate (12.65 g, 0.09 mol) was added to a solution of phenol (5.06 g, 
0.05 mol) in DMF (200 ml) to give a white, cloudy suspension. 2-bromo-5-nitroanisole 
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(15.00 g, 0.065 mol) was added portionwise over 20 minutes to give a progressively darker 
solution. The resulting mixture was heated at 80°C for 36 hours. DMF was removed in 
vacuo, water (200 ml) was added and the aqueous layer was extracted with ethyl acetate (x 3). 
The organics were combined, dried with MgS04, filtered and evaporated to give a brown oil, 
5 which crystallized on standing. This was purified by chromatography using 3 : 7 DCM : 
isohexane as eluent. The relevant firactions were combined and evaporated to afford 2- 
methoxy-4-nitro-l-phenoxybenzene as a yellow oil (8.21 g, 62%); NMR spectrum (DMSO- 
d6) 3.90 (s, 3H), 7.00 (m, 3H), 7.20 (m, IH), 7.40 (m, 2H), 7.80 (dd, IH). 7.90 (d, IH). ' 
2-Methoxy-4-nitro-l-phenoxybenzene (4.00 g, 16 romol) was dissolved in ethyl 

10 acetate : ethanol (9:1) (200 ml). 10% Pd/C (0.40 g) was added and the resulting solution was 
sticced under a hydrogen balloon for 3 hours. The suspension was filtered through 
diatomaceous earth and the filter pad washed several times with more ethanol. The solvent 
was removed in vacuo to give 3-methoxy-4-phenoxyamline as a pink solid (3.36 g, 96%); 
NMR spectrum (DMS0-d6) 3.60 (s, 3H), 5.00 (s. 2H), 6.10 (dd, IH), 6.40 (d, IH), 6.70 (m, 

15 3H), 6.90 (t, IH), 7.20 (t, 2H); Mass spectrum MH" 216. 

4-Chloro-5-fluoroquinazoline (obtained as described in Example 1, preparation of 
starting materials, 0.85 g, 4.6 mmol) was added portionwise to a solution of 3-metiioxy-4- 
phenoxyaniline (1.00 g, 4.6 mmol) and di-wo-propylethylamine (0.82 ml, 4.6 mmol) in 
isopropyl alcohol (50 ml). The resulting orange solution was heated at SO'^C for 18 hours. 

20 The isopropyl alcohol was removed in vacuo to a minimum volume and the flask cooled in an 
ice bath. The precipitated product was removed by filtration and subsequenfly washed with 
cold isopropyl alcohol and then diethyl ether to afford the title compound as a beige solid 
(1.22 g, 73%); NMR spectrum (DMS0-d6); 3,75 (s, 3H), 6.80 (d, 2H), 7.00 (m, 2H), 7.30 (m, 
2H), 7.50 (m, 2H), 7.60 (m, 2H), 7.80 (m, IH), 8.60 (s. IH), 9.20 (d, IH); Mass spectrum 

25 MH^362. 
Example 55 

5-r2-a)imethvlamino)-l-methvIethoxvl-N-(3-methoxv-4-DhenoxYPhenvl)Quina2olin-4- 
amine 

The procedure described in Example 54 was repeated using 2-(dimetiiylamino)ethanol 
30 and 5-fluoro-iV-(3-metiioxy-4-phenoxyphenyl)quina2olin-4-amine (obtained as described in 
Example 54, preparation of starting materials) to give the title compound as a beige solid in 
50% yield; NMR spectrum (DMS0-d6) 2.20 (s, 6H), 2.80 (t, 2H), 3.80 (s, 3H), 4.40 (t, 2H), 
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6.80 (d, 2H), 7.00 (m, 2H), 7.20 (d, IH), 7.30 (m, 4H), 7.70 (t, IH), 7.80 (m, IH), 8.50 (s, 
IH), 10.40 (br s. IH): Mass spectrum MH** 431. 
Example 56 

iy43-CMoro-4-fpvridm-2-vlmethory)phenvI1-5-f2-fdimethylaminoVl,l" 
5 dimethvleihoxv1quinazolin-4-amine 

Di-tert'butyl hydrazodicarboxylate (64 mg, 0.28 mmol) was added to a mixture of 4- 
(3-chloro-4-(2-pyridyImethoxy)aiii]ino)-5-hydroxyqmna2oline (prepared as described in 
Example 14, preparation of starting materials, 70 mg, 0.19 mmol), 2-(dimethylamino)-2- 
methylpropan-l-ol (33 mg, 0.28 mmol) and triphenylphosphine (73 mg, 0.28 mmol) in 

10 anhydrous DCM (15 ml). The mixture was stirred at ambient temperature. At intervals of 1 
hour and 2 hours, further charges of 2-(dimethylamino)-2-methylpropan-l-ol (33 mg, 0.28 
mmol), triphenylphosphine (73 rag, 0.28 mmol) and di-r^rf-butyl hydrazodicarboxylate (64 
mg, 0.28 mmol) were made. After 3 hours, the reaction mixture was loaded onto an SCX 
column. The column was eluted with 20% MeOH in DCM, then with 20 % (7N NH3 in 

15 MeOH) in DCM. The product containing fractions were combined and evaporated. The 
residue was purified by chromatography, eluting with 1% to 3% (10:1 MeOH / cone. NH3(aq)) 
in DCM. Evaporation of the appropriate fractions and crystallisation of the residue from ethyl 
acetate / i^o-hexane gave the tide compound as a white crystalline solid (40 mg, 45% yield); 
NMR spectrum (DMSO-d6); 1.45 (s, 6H), 2.18 (s, 6H), 2.69 (s, 2H), 5.31 (s, 2H), 7.29 (d, 

20 IH), 7.31 (d, IH), 7.38 (dd, IH), 7.45 (d, IH), 7.46 (dd, IH), 7.59 (d, IH), 7.71 (dd, IH), 7.75 
(d, IH), 7.89 (ddd, IH), 8.40 (s, IH), 8.60 (d, IH), 10.76 (s, IH); Mass spectrum MH^ 478. 



25 
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CLAIMS 



1. 



A quinazoline derivative "of the fonnula I: 




(R5)n 



I 



5 wherein: 



. each of and R^, which may be the same or different, is selected from hydrogen, 
carboxy, cyano. foimyl, (l-3C)alkyl, (2-3C)alkanoyl, (l-3C)a]koxycarbonyl. carbamoyl, N- 
(l-3C)alkylcarbamoyl and N» N-di-[(l-3C)alkyl]carbamoyl; 

each of R^' and R^, which may be the same or different, is selected from hydrogen 
10 and(l-3C)alkyl; 

each of R' and R^ which may be the same or different, is selected from hydrogen, (1- 
3C)alkyl and (2-4C) alkenyl; 

and wherein any CH or CH2 or CH3 within any of R\ B}\ R^ R^. and R* 
optionally bears on each said CH or CH2 or CH3 one or more (for example 1, 2 or 3) halogeno 
15 substituents or a substituent selected from hydroxy, cyano, (l-3C)alkoxy, amino, (2- 
3C)alkanoyl, (l-3C)alkylamino and di-[(l-3C)alkyl]amino; 

X is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and 

(2-4C)alkynyl; 

each R^ which may be the same or different, is selected from halo^o, hydroxy, (1- 
20 4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and (2-4C)alkynyl; 

Y is selected from a direct bond, O. S, OCCRV SC(R^)2. SO, SO2, N(R''), CO and 
N(R'')C(R')2 wherein each R' is, independently, hydrogen or (l-6C)alkyl; 

is selected from phenyl, pyridyl, pyrazinyl, l,3-thia2olyl, IH-imidazolyl, IH- 
pyrazolyl, 1,3-oxazolyl and isoxazolyl, 
25 and wherein Q' optionally bears one or more substituents (for example 1, 2 or 3), 

which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, ammo, 
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)a]koxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfmyl, 
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(l-6C)alkylsulfonyl, (l-6C)alkylaimno, di-[(l-6C)alkyl]aixiino, (l^Qallcoxycarbonyl, 
N-(l-6C)alkylcarbainoyl, N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylaimno.NKl-6C)alkylK2-6C)alkanoylam (3- 
6C)aIlcenoylaimno, N-(1.6C)alkyl-(3"6C)alkenoylainino, (3-6C)alkynoylainino, N-(l- 
5 6C)alkyl-(3-6C)alkynoylamino, N-(l-6C)alkylsulfamoyl, N^-di-[(l-6C)alkyl]sulfamoyl, 
(l-6C)alkanesulfonylamino. andN-(l-6C)alkyl-(l-6C)al]<anesiilfonylainino, or from a group 
of the formula: 

wherein is a direct bond or is selected from O, CO and N(R^), wherein is hydrogen or 
10 (l-6C)alkyl, and R^ is halogeno-(l-6C)alkyl, hydroxy~(l-6C)alkyl, carboxy-(l-6C)alkyl, 

(l-6C)alkoxy-(l-6C)aIkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 

(l-6C)alkylamino-(l-6C)alkyl,N,N-di-[(l-6C)aIkyl]an^ 

(2-6C)alkanoylamino-{l-6C)alkyl, (l-6C)alkoxycarbonylamino-(l-6C)alkyl, 

carbamoyl-(l-6C)alkyl,N-(l-6C)alkylcarbamoyl--(l-6C)alkyl, 
15 N^-di-[(l-6C)alkyl]carbamoyI-(l-6C)alkyl, (2-6C)alkanoyl-(l-6C)allcyl or 

(l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 within a substituent on optionally bears on each said 

CH2 or CH3 one oR more (for example 1, 2, or 3) halogeno or (l-6C)alkyl substituents or a 

substituent selected from hydroxy, cyano, amino, (l-4C)alkoxy, (l-4C)alkylamino and di-[(l- 
20 4C)alkyl]amin6; 

is selected j&rom hydrogen, (l-6C)alkoxy, (2-6C)alkenyloxy and 

(2-6C)aIkynyloxy, 

and wherein any CH2 or CH3 group within a R^ substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents, or a substituent 
25 selected from hydroxy and (l-6C)alkoxy; 
nis 0, 1,2 or 3; 

or a pharmaceutically acceptable salt thereof. 

2. A quinazoline derivative of the formula I as defined in claim 1, wherein R^ is selected 
30 from hydrogen, methyl and ethyl, R^ is selected from hydrogen, carboxy, cyano, methyl, 
ethyl, acetyl, methoxycarbonyl, carbamoyl, N-methylcarbamoyl and N-di- 
methylcarbamoyl, and R^^ and R^ are each hydrogen. 
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3. A quinazoUne derivative of the fonnula I as defined in claim 1, wherein is selected 
from hydrogen, methyl and ethyl, is selected from hydrogen, carboxy, cyano, methyl, 
ethyl, acetyl, methoxycarbonyl, carbamoyl, N-methylcarbamoyl andHN-di- 
methylcarbamoyl. and R'" and R^ are each hydrogen. 

5 

4. A quinazoUne derivative of the fonnula I as defined in claim 1 , wherein R^ and R * are 
each hydrogen, R^ is selected from hydrogen, carboxy, cyano, methyl, ethyl, acetyl, • 
methoxycarbonyl, carbamoyl, N-methylcarbamoyl andN,N-di-methylcarbamoyl, and R^ is 
selected from hydrogen and (l-3C)alkyl. 

10 

5. A quinazoUne derivative of the formula I as defined in claim 1, wherein R^ and R are 
each hydrogen, R* is selected from hydrogen, carboxy, cyano, methyl, ethyl, acetyl, 
methoxycarbonyl, carbamoyl, N-methylcarbamoyl andN^H-di-methylcarbamoyl, andR^" is 
selected from hydrogen and (l-3C)alkyl. 

15 

6. A quinazoUne derivative of the formula I as defined in any one of claims 1, 2, 3 and 5, 
wherein B} is methyl, and R^ R'^ and R^ are each hydrogen. 

7. A quinazoUne derivative of the formula I as defined in any one of claims 1 to 4, 
20 wherein R^ is methyl and R\ R** and R^ are each hydrogen. 

8. A qumazoUne derivative of the formula I as defined in claim 1 or claim 5, wherein R* 
and R*' are each methyl and R* and R** are each hydrogen. 

25 9. A qumazoUne derivative of the formula I as defined in claim 1 or claim 4, wherein R^ 
and R^ are each methyl and R^ and R'* are each hydrogen. 

10. A quinazoUne derivative of the formula I as defined in any one of the preceding 
claims, wherein each of R^ and R*. which may be the same or different, is selected from (1- 
30 3C)alkyl, wherein any CH or CH2 or CH3 within any of R^ and R* optionally bears on each 
said CH or CH2 or CH3 one or more substituents selected from hydroxy and (l-3C)alkoxy. 
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11. A quinazoline derivative of the formula I as defined in any one of claims 1 to 9, 
wherein each of and which may be the same or different, is selected from hydrogen, 
methyl, ethyl, propenyl, 2-methoxyethyl and 2-hydroxyethyl. 

5 12, A quinazoline derivative of the formula I as defined in claim 1 1 , wherein each of R^ 
and R^ which may be the same or different, is selected from methyl, ethyl, propenyl, 2- 
methoxyethyl and 2-hydroxyethyl. 

13. A quinazoline derivative of the formula I as defined in claim 11 or claim 12, wherein 
10 is methyl and R"^ is selected from methyl, ethyl, 2-hydroxyethyl, 2-methoxyethyl and 

propenyl. 

14. A quinazoline derivative of the formula I as defined in any one of claims 10 to 13, 
wherein R^ and R"^ are each methyl. 

15 

15. A quinazoline derivative of the formula I as defined in any one of claims 10 to 12, 
wherein R^ is ethyl and R^ is 2-hydroxyethyl. 

16. A quinazoline derivative of the formula I as defined in any one of the preceding 
20 clahns, wherein X is selected from hydrogen, halogeno, (l-4C)alkyl and (l-4C)alkoxy. 

17. A quinazoline derivative of the formula I as defined in claim 16, wherein X is selected 
from hydrogen, fluoro, chloro, methyl and metiioxy. 

25 18. A quinazoline derivative of the formula I as defined in claim 16 or claim 17, wherein 
X is selected from methyl and chloro. 

19. A quinazoline derivative of the formula I as defined in claim 18, wherein X is chloro. 



30 20. A quinazoline derivative of the formula I as defined in claim 18, wherein X is methyl. 
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21. A quinazoline derivative of the foimula I as defined in any one of the preceding 
claims, wherein Y is selected from O, S and OC(R^)2 wherein each R'^ is, independently, 
hydrogen or (l-4C)alkyL 

5 22. A quinazoline derivative of the formula I as defined in claim 21, wherein Y is selected 
from 0,Sand OCH2. 

23. A quinazoline derivative of the formula I as defined in claim 21 or claim 22, wherein 
Yis O. 

10 

24. A quinazoline derivative of the formula I as defined in claim 21 or claim 22, wherein 
YisS. 

25. A quinazoline derivative of the formula I as defined in claim 21 or claim 22, wherein 
15 YisOCHa. 

26. A quinazoline derivative of the formula I as defined in any one of the preceding 
claims, wherein n is 0. 

20 27. A quinazoline derivative of the formula I as defined in any one of the preceding 
claims, wherein is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, 1,3- 
thiazoI-5-yl, lH-imidazol-2-yl and isoxazol-3-yl, and wherein optionally bears one or 
more substituents, which may be the same or different, as defined in claim 1. 

25 28. A quinazoline derivative of the formula I as defined in claim 27, wherein is 

selected from phenyl, 2-pyridyl, 2-pyrazinyl, 1.3-.thiazol-4-yl, l,3-thiazol-5-yl, IH-imidazol- 
2-yl and 3-isoxazolyl, and wherein optionally bears one or more substituents, which may 
be the same or different, selected from fluoro and (l-4C)ialkyl. 

30 29. A qumazoline derivative of the formula I as defined in claim 27 or claim 28, wherein 
is selected from 3-fluorophenyl, 2-pyridyl, 2-pyrazinyl, l-methyHH-imidazol-2-yl, 1,3- 
thiazol-4-yl, l,3-thiazol-5-yl and 5-methyl-3-isoxazolyl. 
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30. A quinazoline derivative of the formula I as defined in any one of the preceding 
claims, wherein is hydrogen. 

31. A quinazoline derivative selected from one or more of the following: 

5 4-(3-Chloro-4-(2-pyridylmethoxy)aniUno)-5-(2dimethylaminoethoxy)quinazoline; 
4-(3-Chloro-4-(2-pyridylmethoxy)aniUno)-5-(2-dimethylamino-l-methylethoxy) 
4-(3-Chloro-4-(l-methyl-ljFf-imidazol-2-ylthio)anilino)-5-(2- 
dimethylaminoethoxy)quinazoline; 

4-(3-CWoro-4-(l-metliyl-l/?-iniidazol-2-ylMo)aniUno)-5-(2-dinaethylam 

10 methylethoxy)quinazoline; 

4.(4-(3-Fluorobenzyloxy)anilino)-5-(2-dimethylaminoethoxy)quinazoline; 
4-(4_(3-Huorobenzyloxy)aniHno>5-(2-dimethylamino-l-methylethoxy)quinazoline; 
4-(3-Chloro-4-(2-pyrazinylmethoxy)anilino)-5-(2-dimethylaminoethoxy)quinazoU^^ 
4-(3-Chloro-4-(2-pyrazinylmethoxy)aniUno)-5K2-dimethylamino-l- 

15 methylethoxy)quinazoline; 

4-(3-Chloro-4-(5-methylisoxazol-3-yknethoxy)anilino)-5-(2- 
dimethylaminoethoxy)quinazoline; 

4-(3-CWoro-4<5-methyhsoxazolO-yhnethoxy)aniUno)-5-(2-dimethylanuno^ 
methylethoxy)quinazoline; 
20 4-(3-ailoro-4-(3-fluorobenzyloxy)anilino)-5<2-(N-e&^^ 
methylainino)ethoxy)quinazoline; 

4-(3-CUoro-4-(3-fluorobenzyloxy)anihno)-5-(2-dimethylaimnoethoxy)qum 
4K3-CMoro-4-(3-fluorobenzyloxy)anihno)-5-[2-(N-(2-hydrox^^^ 
methylamino)ethoxy]quinazoline; 
25 4-(3-ChlorO'4-(2-pyridyhnethoxy)anilino)- 5-(2-(N-ethyl"N- 
methylamino)ethoxy)quinazoline; 

4-(3-Chloro-4-(2-pyridylmethoxy)anilino)- 5-.(2-(N-(2-hydroxyethyl>N- 
methylainino)ethoxy)quinazoline; 

4-(3-Chloro-4-(3-fluorobenzyloxy)anaino)-5-(2-dimethylanadno-2-melhyleA^ 
30 4-(3-Chloro-4-(2-pyridylmethoxy)anilino)-5-(2-dimethylamino-2-methyletiioxy)qu^ 
Ar-[3-CWoro-4Kl,3-thiazol-4-ylmethoxy)phenyl]-5-[2-(dimethylamino)etho 
amine; 

iV43-Chloro-4-(pyridin-2-yloxy)phenyl]-5-[2-(dimethylamino)ethoxy]quinazohn-4-am 
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^'-[3-CMo^o-4-(pyrazin-2-.ylmethoxy)phenyl]-5-[(lS)-2<to 
methylethoxy]quina2olin-4-aniine; 

^'-{3-Cmo^o-4-[(3-fluorobenzyl)oxy]phenyl}-5.[(15)-2-(dmethylaI^ 

methylethoxy]quinazolin-4-ainine; 
5 iV.[3-Chloro-4-(pyridin-2-ylmeliioxy)phenyl]-5-[(li?)-2<dimethyla^ 

inethylethoxy]quinazolin-4-ainine; 

iV-[3-Chloro-4-(13-thiazol-4-ylmethoxy)phenyi]-5-[(l/?>2<dim^^ 
niethylethoxy]quinazolin-4-amine; 

iV-[3-Chloro-4-(pyrazin-2~ylmethoxy)phenyl]-5-[(l/?)-2-(dm 

10 methylethoxy]quinazolin-4-amine; 

iV-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-5-[(liJ)-2-(dimethyl^ 

methylethoxy]quinazolin-4-amine; 

. iy-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-542-(dimethylai^ 
methylpropoxy]quinazolin-4-amine; 
15 iV-[3-Cmoro-4-(13-tWazol-4-ylmethoxy)phenyl]-5-[2-(dimeth^^ 
methylpropoxy]qumazolin-4-aiiiine; 

iV-{3-CWoro-4-[(5-methyUsoxazol-3-yl)methoxy]phenyl}-5-[2-(dim^^ 
methylpropoxy]quina2olin-4-amine; 
5-[2-(Dimethylamino)elhoxy]-iV^[3-meayl-4-(p^ 
20 amine; 

5-[2-(Pimethylaniino)ethoxy]-iV-[3-methyl-4K13-tW^^^ 
amine; 

5-[2-(Dimethylamino)ethoxy]-iV-{ 3-methyl-4-[(5-methylisoxa2ol-3- 

yl)methoxy]phenyl }quinazolin-4-aiiune; 
25 5-[(l/?)-2-(Pimethylamino>l-methylethoxy]-iV-[3-m^^^ 

ylmethoxy)phenyl]quinazolin-4-amine; 

5-[(l/?)-2-(Pimethylaimno)-l-methylelJioxy]-iV-[3-methyl-4-^ 

ylmethoxy)phenyl]quina2olin-4-amine; 

5-[(l/J)-2-(dtmethylamino)-l-methylethoxy]-iV-[3-methyM^ 
30 ylmethoxy)phenyl]quinazolin-4-amine; 

5-[(l/?)-2-(Dimethylamino)-l-methylethoxy]-i\^{3-methyl-4-[(5-me% 

yl)methoxy]phenyl }quinazolin-4-amine; 
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5-[2-(dimethylamino)-2-methylpropoxy]-iV-[3-methyl^^^ 
ylinethoxy)phenyl]quinazolin-4-ainine; 
5-[2-(Pimethylaniino)ethoxy]-iV-{3-methoxy-4-[(5-m^^ 
yl)methoxy] phenyl } quinazolin-4-ainine; 
5 5-[2-(Dimethylamino)ethoxy]-iV-[3-methoxy-4-(pyrazin-2^ 
amine; 

5-[2-(Dimethylamino)ethoxy]-iV-[3-fluoro-4-(13-thiazol-5-yl^^ 
amine; 

iV-[3-CWoro-4-(pyridin-2-ylmethoxy)phenyl]-54(l«S^-2-(dimethylamino^ 
10 methylethoxy]quinazolin-4-amine; 

iV-[3-CWoro-4"(pyridin-2-ylmethoxy)phenyl]-5-{[(25)-2- 

• (dimethylamino)propyl] oxy } quina2olin-4-amine; 

iV-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-{[(2i?)-2- 

(dimethylainino)propyl] oxy } quinazolin-4-amine; 
15 5-{2-[AUyl(methyl)annno]ethoxy}-iV-[3-cMoro-4<pyridin-2-ylmethox^^^ 

amine; 

2-[{2-[(4-{[3-CUoro-4-(pyridin-2-ylmethoxy)phenyl]amdno}quinazoto^ 
yl)oxy]ethyl } (ethyl)anuno]ethanol; 

iV-[3-CWoro-4-(pyridin-2-ylmethoxy)phenyl]-5-{(15)-2-[(2-methoxyet^ 
20 methylethoxy}quinazolin-4-amine; 

iV-[3-CMoro-4-(pyridin-2-ylmethoxy)phenyl]-5-{(ll?)-2-[ethy^ 
methylethoxy}quinazolin-4-amine; 

5-{(li?)-2-[AUyl(methyl)aniino]-l-methylethoxy}-iy-[3-chloro-4-^ 

ylmethoxy)phenyl]quinazolin-4-amine; 
25 5-{ (15)-2-[AUyl(methyl)anuno]-l-methylethoxy}-A^-[3-cMoro-4-(pyri 

ylmethoxy)phenyl3quinazolin-4-amine; 

iV-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-5-{[(25)-2- 

(dimethylamino)propyI]oxy}quinazolin-4-amine; 

^-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-5-{[(2/2)-2-. 
30 (dimethylamino)propyl]oxy}quinazolin-4-amine; 

iV-{3-Chloro-4-[(l-methyl-m4imda2ol-2-yl)thio]phenyl}-5 

(dimethylamino)propyl]oxy}quinazolin-4-amine; 
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iV-{3-CWoro-4-[(l-methyl-lH-iiiudazol-2-yl)thi 
(dimethylaimno)propyl]oxy}qiiinazolin-4-amine; 
iV-{3-CWoro-4.[(l-mefhyl4J7-imidazol-2-yl)tto^^ 
methylethoxy]quinazolin-4-airrine; 
5 5-[2-(Dimetiiylamino)4-methylethoxy]-iV-(3-methoxy-4-phen^ 

5-[2-(Dimethylamino)-l-methylethoxy]-N-(3-methoxy-4-phenoxyphen^^ 
and 

Ar43-ailoro-4Kpyridin-2-ylmethoxy)phenyl]-5-[2-(dimethylai^ 
dimethylethoxy]quinazolin-4-aimne; 
10 or a pharmaceutically acceptable salt thereof. 

32. A pharmaceutical composition which comprises a quinazoline derivative of the 
formula I, or a pharmaceutically acceptable salt thereof, as defined in any one of claims 1 to 
31 in association with a pharmaceutically-acceptable diluent or carrier. 

15 

33. A quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt 
thereof, as defined in any one of claims 1 to 31 for use as a medicament. 

34. A quinazoline derivative of the formula I, or a pharmaceutically acceptable salt 
20 thereof, as defined in any one of claims 1 to 31 for use in the production of an 

anti-proliferative effect which effect is produced alone or in part by inhibiting erbB2 receptor 
tyrosine kinase in a warm-blooded animal such as man. 

35. A quinazoline derivative of the formula I, or a pharmaceutically acceptable salt 

25 thereof, as defined in any one of claims 1 to 31 for use in the production of an erbB2 receptor 
tyrosine kinase inhibitory effect in a warm-blooded animal such as man. 

36. A quinazoline derivative of the formula I, or a pharmaceutically acceptable salt 
thereof, as defined in any one of claims 1 to 31 for use in the production of a selective erbB2 

30 receptor tyrosine kinase inhibitory effect in a warm-blooded animal such as man. 



37. A process for the preparation of a quinazoline derivative of the formula I, or a 
pharmaceutically acceptable salt thereof, as defined in claim 1 which comprises: 



wo 2004/093880 



-128- 



PCT/CB2004/001713 



(a) the reaction, conveniently in the presence of a suitable base, of a quinazoline of the 
formula n: 



(Rs)n. 




^ ^N' 

5 n 

wherein R^, R^, Q\ X, Y and n are as defined in claim 1 except that any functional group is 
protected if necessary, and L is a displaceable group, with an alcohol of the formula m 



;oH 



R 
m 

10 wherein R', R^', R^, R^, R' and R* are as defined in claim 1 except that any functional group 
is protected if necessary; 
or 

(b) for the preparation of those compounds of the formula I wherein Y is 0C(R')2, SC(R')2 or 
N(R')C(R^)2, the reaction, conveniently in the presence of a suitable base, of a quinazoline of 
15 thefonnulalV: 

(R5)n 



Y-H 




IV 

. wherein Y is O, S or NCR'), and X, R\ R'\ R^ R^, R^ R*, R^ R^ R' and n are as defined in 

claim 1 except that any functional group is protected if necessary, with a compound of the 
20 formula V: 

Q'-C(RVl' 
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V 

wherein is a suitable displaceable group and and are as dejBned in claim 1 except that 

any functional group is protected if necessary; 

or 

5 (c) the reaction of a quinazoline of the formula VI: 




VI 

wherein is a suitable displaceable group and Q\ X, Y, R^ R^ R^^ R^, R^ and n are as 
defined in claim 1 except that any functional group is protected if necessary, with an amine of 
10 the formula Vn: 

vn 

wherein R^ and R* are as defined in claim 1 except that any functional group is protected if 
necessary; 
15 or 

(d) for the preparation of those compounds of the formula I wherein R^ is hydrogen, the 
reductive anodnation in the presence of a suitable reducing agent of the aldehyde or ketone of 
the formula Vni: 




vm 

wherein Q\ X, Y, R\ R^ R^ R^ and n are as defined in claim 1 except that any 
functional group is protected if necessary, with an amine of the formula VII: 
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NHR^* 

vn 

wherein and are as defined in claim 1 except that any functional group is protected if 
necessary; 
5 or 

(e) for the preparation of those compounds of the formula I wherein Y is O or N(R ) and Q is 
2-pyridyl or 4-pyridyl the reaction, in the presence of a suitable catalyst, of a quinazoline of 
the formula IV: 




10 IV 

wherein Y is O or N(R'') and X, R\ R^ R^, R^ R\ R^ R^ and n are as defined in claim 
1 except that any functional group is protected if necessary, with an amine of the formula IVa 
or of the formula FVb: 




15 IVa IVb 

wherein is a suitable displaceable group; 
or 

(f) the reaction, conveniently in the presence of a suitable phosphine and a suitable diazo 
compound, of a quinazoline of the formula 11: 



(R5)n. 



20 
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wherein R^ R^ Q\ X, Y and n are as defined in claim 1 except that any functional group is 



m 

5 wherein R\ R^ R^ and R* are as defined in claim 1 except that any functional group 
is protected if necessary; 
and thereafter, if necessary: 

(i) converting a quinazoline derivative of the formula I into another quinazoline derivative of 
the formula I; 

10 (ii) removing any protecting group that is present by conventional means; 
(iii) forming a phannaceutically acceptable salt. 



protected if necessary, and is hydroxy, with an alcohol of the formula HI: 
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